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FIRE or ICE—Rubber can take it 


HE general public knows little about the amazing 
triumphs which have been achieved by rubber- 
covered and friction-surface belts, as pioneered and 
developed by B.T.R. engineers and rubber technologists. 


B.T.R. Conveyor belts, for example, can carry red-hot 
cinders or slippery blocks of ice. Rubber covers have 
heen developed which are pure enough to contact with 
foodstuffs ; strong enough to resist tearing by jagged ore 
or to withstand the pounding blows of falling rock. Other 
rubber coverings are anti-abrasive, anti-corrosive, or 
proof against the destructive action of oil and grease. 


In the Transmission field, B.T.R. High Test belting is 
the engineer’s household word. No service is too ardu- 
ous for High Test—indoors or out, on the surface or 
underground ; in rain, sun, frost or wind; in heat or 
cold, in steam or in fume-polluted air. Large or small 
pulleys, shock loads, high speeds—all known working con- 
ditions have been catered for and progressive engineers 
everywhere know High Test as the belt that needs no rest. 


The B.T.R. Company is proud to know that its Long- 
Life Conveyor belts are *‘ moving mountains’ of raw 
materials and finished goods in mines, quarries, granaries, 
docks and warehouses ; that B.T.R. High Test Trans- 
mission belts are turning the wheels of power in hun- 
dreds of the factories upon whose output Victory depends. 


BRITISH TYRE AND RUBBER COMPANY LTD. 
HERGA HOUSE VINCENT SQUARE LONDON -: S.W.1 
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DAM CONSTRUCTION IN 
THE TENNESSEE VALLEY. 


(Continued from page 122.) 


Tue third, and last, example of some of the recent 
dams constructed by the Tennessee Valley Autho- 
rity, with which we are dealing in this series of 
articles, the Pickwick Landing Dam, is situated 
68 miles downstream from the Wheeler Dam, which 
was described in the two previous sections. Its 
position is shown in the map of the whole area given 
in Fig. 1, on page 1, ante. The Pickwick Landing 
site was selected as a position for one of the future 
dams by the Corps of Engineers of the United States 
Army, which carried out an exhaustive study of the 
Tennessee River and its tributaries some years ago.* 
The project was adopted by the Tennessee Valley 
Authority when it was constituted in 1933, and 
authorisation to proceed with its construction was 
issued on November 19, 1934. The works were 
scheduled for completion towards the end of 1938. 

The dam constitutes an important unit in the 
programme designed ultimately to provide a 9-ft. 
deep navigation channel throughout the length of 
the Tennessee River, to control the stream flow 
with the object of reducing flood damage and, 
incidentally, to allow of the gradual development 
of hydro-electric power as and when the demand 





as shown in the plan reproduced in Fig. 48, on page 
162. At the north end of this embankment is situated 
a navigation lock, 110 ft. wide, this being followed 
by a spillway 1,052-5 ft. long occupying the 
entire natural channel of \the river. There is a 
40-ft. bulkhead section at the south end of the 
spillway, between it and the lock, and a similar 
48-5-ft. section at the north end. This is followed 
by the power-house substructure which has a 
length of 580 ft. Beyond this, a non-overflow 
section, set at an angle to the dam axis, connects 
with a shore embankment 977 ft. long, which extends 
across the flood plain to the high land at the north. 
The total length of concrete structure north of the 
lock is 1,923 ft. A view of the completed dam, 
which, however, does not show the earth embank- 
ments, is given in Fig. 47, on this page. 

The spillway section is of gravity-type construc- 
tion and is divided into 22 spillway openings, each 
40 ft. wide. The average height is 43 ft. from the 
rock foundations to the spillway crests. The top 
of the operating bridge is 105 ft. above the founda- 
tions. The spillway is designed to pass a peak 
flood of 910,000 cusecs. Under these conditions, 
there is a depth of water of 52 ft. above the crest, 
throughout the full length. This provision allows 
ample margin for possible emergency, as the 
maximum flood recorded at the Wilson Dam, since its 
completion in 1925, was 444,000 cusecs. The spill- 
way gates are made in upper and lower sections, 





underneath them. A heavy section is also being 
lifted by the erection crane. The top sections, 
which are 20 ft. high, weigh 40 tons each. The 
bearing wheels are bronze-bushed, whereas those on 
the lower sections are fitted with roller bearings. 
The gates are built up of silicon-steel girders and 
diaphragms, with a }-in. steel skin-plate secured 
by welding. All other construction is riveted. It 
is stated that these are the first spillway gates in 
which welded skin-plates have been used. 

In all, the Dravo Corporation supplied 23 complete 
gates, one acting as a spare. One of the upper 
sections was designed so that it could accommodate 
a special trash gate. In view of the heavy loads 
which have to be carried by the bearing wheels, 
they were subjected to stringent tests at the Pitts- 
burg Testing Laboratories. A direct radial load 
of 80 tons, at the wheel tread, combined with a 
simultaneous side thrust of 30 tons, was applied 
to the rolled-steel roller-bearing assemblies. These 
tests were carried out with the wheels at rest and 
also when they were rotating at one and a half revolu- 
tions per minute. The bronze-bushed wheels, which 
were subjected to similar tests, were found capable 
of carrying a direct radial load of 65 tons, combined 
with a side thrust of 22-5 tons. 

As will be seen from Fig. 48, both the power 
house, together with its tail race, and the lock 
have been set back into the banks in order to leave 
the full natural width of the river available for the 
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may justify it. The normal water level above the; which are handled by means of a gantry crane 
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dam is 413 ft., and the reservoir formed between it | travelling on the operating bridge. 


and the Wilson Dam, 53 miles upstream, as shown 
in Fig. 1, has an area of 41,600 acres and a capacity 
of 807,000 acre-ft. Omitting islands, the shore 
line at elevation 414 has a length of 411 miles. 
With a certain amount of dredging below the 
Pickwick Landing Dam, a 7-ft. navigation channel, 
at times of lowest river flow, has been provided 
between Guntersville, 151 miles upstream, and the 
mouth of the Tennessee River, where it flows into 
the Ohio River at Paducah, in Kentucky, 207 miles 
downstream, a total distance of 358 miles. 

At the site of the dam, the river flows almost due 
east to west. It is confined within well-defined 
banks, 1,200 ft. apart, rising some 35 ft. to 45 ft. 
above normal water level. From the crest of the 
nerth bank there is a flat alluvial flood plain, with a 
width of about 1,100 ft., and bounded on the north 
side by a bluff. A similar plain on the south bank 
extends some 4,700 ft. before it meets higher 
ground. The bedrock at the site is of limestone 
lying 17 ft. below normal low-water level. The 
overburden of earth, on both sides of the channel, 
was as thick as 60 ft. in some places. The dam 
has a total length of 7,715 ft. Starting from the 
south bank there is an earth embankment, 4,682 ft. 
long, which extends from the beginning of the 
concrete structure to the rising ground on the south, 





* See ENGINEERING, vol. 136, page 82 (1933). 





It can be seen 
at the lock end of the spillway in Fig. 47, but is 
shown to a larger scale in Fig. 49, on Plate XIII, 
which is a reproduction of a photograph showing 
the installation of the first gates. When it is 
desired to lift the lower section of a gate, the upper 
section is removed from the gate slots by means of 
the crane. The lower section can then be reached 
by means of special gate-lifting extensions. Each 
section is equipped with two cast-steel lifting hooks, 
tested for a load of 62 tons. As will be noted from 
Fig. 49, each spillway opening is provided with 
second slots behind the gate slots, in which, if it 
should be necessary, in an emergency, stop logs can 
be inserted. 

The gate sections, which were manufactured by 
the Dravo Corporation, of Pittsburg, have vertical 
side girders carrying double-flange wheels mounted 
on overhung axles. These wheels, which are 30 in. 
in diameter, can be seen on the gate sections lying 
in the barges in Fig. 49. The wheels run in the 
gate slots. As the lower sections are subjected to 
greater pressure than the upper, they are of heavier 
construction. They are 41 ft. wide, 20 ft. 54% in. 
high, and weigh 65 tons. The bearing wheels are 
of rolled steel and there are six on each side, as 
compared with three for the upper sections. This 
difference can be seen in Fig. 49, the sections lying 
on the top of the piles on the two left-hand barges 
being upper sections, the lower sections being seen 








ComMPLeTED Dam, sHOwING SpILLway DISCHARGING. 


spillway. The large volume of excavated material 
obtained as a result of this procedure was utilised 
in the construction of the earth embankments. 
The lock structure occupies a space 220 ft. wide 
in the length of thedam. The lock itself, of which 
two constructional views are reproduced in Fi 
50 and 51, on Plate XITI, js 110 ft, wide, 600 ft, 
long, and has a lift of 61 ft. The site for the lock 
was excavated by ing and was then enclosed 
in a cell sheet-pile cofferdam and unwatered., 
Conditions were particularly suitable for this type 
of cofferdam. The limestone formation, which 
continues uniformly across the valley, was covered 
with a thickness of from 6 ft. to 12 ft. of gravel 
in the river bed, so that by driving the sheet piles 
through the gravel ample depth of penetration was 
obtained to stabilise the cells during erection. The 
large bulk of the cellular structures when filled with 
earth successfully resisted overturning when the 
enclosure was unwatered. 

A view of the cellular sheet-pile cofferdam, before 
it was filled with earth, is given in Fig. 53, on 
page 170. It was constructed on the river, side 
of the lock site, approximately in the position of 
the original bank face. Short connecting rows of 
sheet-pile cells were built from the ends of the main 
row to make connection with the bank, so that an 
area approximately 1,500 ft. by 300 ft. was enclosed. 
On this area the lock was built. In order that 
each of the cylindrical sheet-pile cells might be 
constructed independently, and later removed in 
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a similar manner, they were built side by side but 
without any connection between adjacent units. 
The spaces between them were then closed by 
driving sheet-pile segments, laid out on a much 
smaller radius, in between the main cells. This 
aspect of the cofferdam construction will be referred 
to in more detail later when dealing with the 
three cofferdam stages into which the whole work 
of building the dam was divided. The building of 
the lock structure inside the cofferdam was carried 
out on normal lines. The foundations were taken 
out in the dry and the concrete was run inside 
forms and shuttering, as illustrated in Figs. 50 


and 51. As will be clear from these illustrations, | he ub ewis 


movable forms were used which were shifted upwards 
as each successive lift was poured. The enclosing 
cellular cofferdam can be seen on the right of Fig. 50. 

What may be described as the first. stage in the 
construction of the dam, included the building of 
the two earth embankments in addition to the con- 


PICKWICK LANDING DAM, TENNESSEE RIVER. 
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struction of the lock. The formation of the 4,682 ft. 
embankment on the south side, which, as shown in | 
Fig. 48, connects with the lock structure, began | 
with the removal of undesirable surface material | 
from the site. Below this upper layer, there was 
a stratum of alluvial material containing a good deal 
of sand and some gravel, but consisting principally 
of clay. 

This was followed by a bed of fine sand and| 
coarse gravel, varying from 6 ft. to 15 ft. in thick- 
ness and lying immediately above the “bedrock. 
The embankment was built by hydraulic methods. 
A tight cut-off was obtained by driving a row of 
steel sheet piling for a length of 3,400 ft. from the 
lock end of the embankment. A view showing the 
driving of this piling is given in Fig. 52, on Plate 
XIII. Beyond this distance, there was no danger 
from percolation. After the trench for the sheet piling 
had been excavated and the piling driven, earth 
dykes were thrown up along the sites of both toes 
of the embankments. These are shown in Fig. 54, 
on page 170. This work was carried out by means 
of dragline excavators which were equipped with 
chain tracks. 

Material to form the embankment was delivered 
by two pipe lines from a dredger anchored in the 
river, operations being started on a 1,200-ft. length 
adjacent to the lock chamber. By means of 16-ft. 
stop planks, shifted by hand, the pipe discharge was 
manceuvred at regular intervals from one side 
of the enclosure to the other, so that uniform filling 
in lifts of 3 ft. was obtairied. The character of the 
material pumped made it desirable to use a floating 
boom of timber, in order to avoid a too rapid surface 
movement of the water and to ensure that the 
fine material was deposited where desired. In 
order to prevent currents, set up in the pool formed 
by the discharge, from eroding the enclosing 
dykes, inclined guide boards were placed along the 
sides of the enclosure, as shown in Fig. 54. A 
distributor baffle was also hung on the pipe ends to 
prevent scouring in the neighbourhood of the 
discharge. With these arrangements it was found 
possible to complete the embankment practically 
to the finished slopes of the design. One pipe line 
only was used after the bank had been carried to 
such a height that its width was only 50 ft. The 
complete embankment contains 1,235,060 cub. yd. 
of material and of this 1,118,0C0 cub. yd. were 
placed hydraulically. 

The north embankment, which is only 977 ft. 
long, is a higher structure than the south embank- 
ment and contains 1,649,000 cub. yd. of material. 
It was partly built by the hydraulic mothod, but 
to a large extent in the dry. This was possible, 
partly because of the shorter haul neccssary, the 
material being obtained from the power-house and 
tailrace excavation, and partly because more 
time was available for the work, the higher north 
bank not being menaced by floods to the same 
extent as the south. The embankment has a 
sheet-pile cut-off driven to rock in a trench 20 ft. 
deep and 35 ft. wide. The piles extend upwards 
into an impervious clay core for a minimum distance 
of 5 ft. The material was delivered to the site by 
tractor trailers which were kept in motion while 
dumping in order to avoid the formation of loose or 
hard spots. Each load after di was imme- 
diately spread by a tractor bulldozer, the average 
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thickness of the layers being 6 in. After levelling, 
the layers were compacted by a roller. 

As the embankments are nearly submerged, and 
consequently nearly saturated, during high-water 
in the Tennessee River, when their crests will be 
only 3 ft. above tailwater level, both faces have 
been formed with material that will drain readily 
without slipping. The banks are finished with 
heavy stones to protect them against scour and wave 
action. A minimum depth of 3 ft. of rock has been 
placed on the downstream slopes, and on the 
upstream side the riprap extends from points 13 ft. 
below normal pond level to the topof the slope. The 
embankment crests are 20 ft. wide and are capped 
on their upstream edges by concrete parapet walls 
30 in. high. These are anchored to the fill in such 
a way as to make them stable against overturning 
should a flood of such magnitude occur that the pond 
level rises above the designed maximum and drowns 
the embankment. 

The excavation of the trench for the sheet-pile 
cut-off of the south embankment was the first major 
operation undertaken in the building of the dam. 
This was taken down to an elevation 17 ft. below 
the natural ground level. The driving of the piling, 
carried out by two portable stiff-leg derrick outfits 
with 125-ft. jibs, was started at the lock end of the 
trench. As mentioned above, the piling was carried 
to a point 3,400 ft. from the lock. While this work 
was in hand, a dredger was towed up the river and 
commenced operations on the lock excavation. The 
site of the dam was isolated from any railway connec- 
tions and the large quantity of sheet piling and other 
constructional material was transported by barges 
in the river. 

(To be continued.) 
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Internal Combustion Engineering. Revised and edited by 
A. T. J. Kersey. London and Glasgow: Blackie 
and Sons, Limited. [Price 17s. 6d. net.) 

Tuts book is a new edition of a former work embody- 

ing contributions by engineers who were specialising 

in one or other of the many applications of the 
internal-combustion engine 20 or more years ago. 

These original authors being no longer active, 

Professor Kersey has prepared this new edition, 

which is claimed to be completely revised. Had 

the later sections preceded the earlier, it would 
have been possible to commend rather than to 
criticise ; but, as it is, much of the contents in 
the earlier portions, especially those concerned with 
gas engines and gas producers, has what might be 
called a sepulchral odour. Even Professor Kersey’s 
attempt to breathe life into the old bones does 

little more than disturb the dust of ages. To a 

certain extent it is possible to sympathise with the 

hesitation to scrap the writings of those who have 
long since ceased to hold any place in modern 

developments, but, after all, the student of 1941 

deserves fare rather fresher than that served out to 

older generations. The prefatory remarks rather 
anticipate this criticism, for it is commented that 
recently accelerated rates of development have not 
involved radical changes in design and, therefore, 

“the different sections of the book may be regarded 

as indicative of recent practice.” Evidently much 

depends upon what may be called “ recent.” Refer- 
ences are made, in some cases, to makers not now 
in existence. 

It is refreshing to turn to the later sections and 
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to find there entirety new matter. Professor Kersey | Fig. 24, in which the principle that the instantaneous 
is himself responsible for the section of 65 pages | centres for the relative movements of the various 


dealing with aero engines, and within that compass 
has compressed much information that will interest 
and instruct those who wish to know how the special 
problems of applying internal-combustion principles 
to that industry have been solved. Although 
perhaps not strictly within the scope envisaged by 
the main title, the section of 30 pages on “ Motor- 
cars” is the best in the book. It has been written 
by professional technical journalists and is an 
example of how to im useful information 
concisely and clearly, and with an entire absence 
of the formule which so frequently are given undue 
prominence in professorial writings. 

The largest section of the book is concerned with 
“Oil Engines, including Marine Engines.” In it, 
the curious mixture of designs ancient and modern 
still persists ; but, on the whole, it is a valuable and 
instructive section, including the gist of many 
up-to-date contributions by practical designers to 
the proceedings of engineering institutions. In this 
connection special reference may be made to the 
abstract of C. C., Pounder’s paper to the Institute 
of Marine Engineers in January, 1939—a contribu- 
tion of outstanding merit, deserving the closest 
study by all students of internal-combustion engin- 
eering. There is also a reference to the paper on 
the “Combustion Gas Turbine,” which Dr. Adolf 
Meyer read to the Institution of Mechanical 
Engineers in February, 1939, this being the most 
recent treatise upon that particular subject. The 
book is well produced and has an extensive index. 





Acceleration in Linkwork. By W.R. Tomson. London : 

Sir Isaac Pitman and Sons, Limited. [Price 21s.] 
Tue subject to which this book is devoted consti- 
tutes an important division of the work usually 
included under the general heading of “‘ Theory of 
Machines.”” Only in the more recent text-books, 
however, has the determination of the accelerations 
in the various parts of the mechanisms been dealt 
with in a satisfactory manner. As pointed out by 
the author of the present book, in more than one 
text-book in which the vector acceleration diagram 
is used, no reference is made to the Coriolis com- 
ponent, without which the diagrams for certain 
types of mechanisms cannot be correctly con- 
structed. Further, the subject of acceleration 
analysis is so complex that the time devoted to it 
in the average engineering curriculum is generally 
insufficient to ensure a thorough grasp of the true 
significance of the various methods available. 

The author sets out “to present to fellow engi- 
neers more information on the ways of motion in 
mechanisms than could be obtained from text-books 
on the theory of machines.” The method of instan- 
taneous centres is first developed and applied to 
various mechanisms to determine the velocities and 
the accelerations of the different parts. A chapter 
is devoted to the method of mathematical analysis 
and another to the use of the principle of relative 
acceleration. This latter method, by which a vector 
acceleration diagram is drawn for the complete 
mechanism, is that generally favoured in modern 
text-books, and the author agrees that it is the 
best method for universal application, since it can 
be applied to any mechanism, however complex. 
The acceleration image method, which combines 
certain features of both the instantaneous centre 
method and the vector acceleration diagram, is 
then dealt with, and is followed by a chapter on 
the determination of acceleration centres and 
centres of rotation. Finally, a number of complex 
mechanisms are analysed, an example being worked 
out for each of the four methods described in the 
previous chapters. 

It will be seen that the subject is treated in 
considerable detail, as would be expected in a 
book wholly devoted to it. The various points 
are amply illustrated by the use of diagrams. The 
main criticism that might be advanced against the 
treatment is that it does not go back to the funda- 
mentals, and this, in spite of the author's state- 
ment in the preface that his aim has been to build 
up the subject on «a sound foundation of first 
principles. In this respect mention may be made 
of the treatment of instantaneous centres, where no 
explanation is given of the fundamental theory ; 








parts of a mechanism lie on a straight line is used 
for the first time, it is simply stated as an obvious 
fact. If the reader knows sufficient of the subject 
to require no proof of this, much of the book will 
be unnecessary to him. Again, in dealing with the 
Coriolis component, the treatment is not sufficiently 
general ; the magnitude of the component is deter- 
mined for a case where both the velocity 
of the rotating line and the radial velocity of the 
moving point are assumed to be constant. There 
is nothing to show that the same result is obtained 
when both these quantities are variables, as is 
usually the case in practice. Many of the steps ip 
the construction of the diagrams are given merely 
as statements, where an explanation of the reasons 
for the steps is essential if the methods involved 
are to be used in working out other problems. 
This criticism should not be taken as more than a 
warning that the book will be found to serve its 
purpose best when regarded as an extension of the 
treatment given in a standard text-book. If the 
fundamental basis could be moré fully developed 
in a future edition, so that the book could be looked 
upon as completely self-supporting, it would un- 
doubtedly take its place as a valuable addition to 
the literature of this important subject. 
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In spite of its importance, comparatively few books 
have been written on the subject of installation and 
maintenance of signalling equipment. Conservative 
in practice, the signal engineer has always waited 
to see new scientific developments well tried, on 
ground other than his own, before adapting them to 
his use. The twenty years, however, has seen 
a definite, if slow, change, and the present book 
discloses something of the mixture of old and new 
which represents current practice. It is based on an 
ably edited collection of lectures given by the 
principal signal engineers of the London and North 
Eastern Railway to staff classes. Above all, it is 
an exposition of tried ways and means by men who 
are anxious to pass on their accumulated experience 
to rising signal engineers, signalmen, linemen, and 
others. By suitably modifying the lectures, the 
editor has sought to make the information applicable 
to other railways than the L.N.E.R., but admits, 
and suitably indicates, that practice in regard to 
specific points may vary. From the basic principles 
of railway signalling, the book proceeds to the instal- 
lation and maintenance of mechanical and electrical 
equipment, concluding with a review of some 
modern tendencies. 

It is rather surprising to find included two chapters 
on elementary electricity and magnetism, and 
another on alternating current, and the bewilderment 
of the lineman of the old school who reads that 
“the diameter of the electron is taken as ianit * 
and a proton is 1,840 times heavier than an electron,” 
can be imagined; but these fundamentals are 
quickly disposed of, and the practical considerations 
which follow them lead on naturally to the descrip- 
tions of equipment in subsequent chapters. Most of 
this equipment is highly specialised, and of consider- 
able technical interest. The descriptions are 
excellently illustrated with line drawings and 
diagrams, the electrical circuits, in particular, being 
straightforward, and of a form to be readily under- 
stood by all readers. At least, this is true of the 
first three-quarters of the book, but then there 
appears the first of a number of “ written circui 
using ‘‘ graphical symbols” (British Standards 
Specification No. 376). This new form of circuit 
diagram has many real advantages in the railway- 

work for which it was elaborated, but the 
use of the method to explain the relative merits of 
alternative connections between certain component 
units, as on page 293 of this book, is unfortunate. 

It would have been better to leave written circuits 

severely alone, or else to have reserved reference to 

them to a section devoted to the whole of this some- 
what extensive subject. The alternating-current 
in | track circuit is very well covered, and any tempta- 
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tion that may have been felt to indulge in mathe- 
matical exhibitions has been successfully resisted ; 
instead, clearly drawn vector diagrams are used as 
illustrations, and these will be far more intelligible 
to the average practical man. 

In addition to numerous half-tone illustrations 
interspersed in the text, some 25 of plates are 
arranged at the end of the book. Unfortunately, 
however, cross-references are not given to link them 
with the descriptive matter, 





The Metallurgy of Deep Drawing and Pressing. By Dr. J. 
DupLey Jrevons. London: Chapman and Hail, 
Limited. [Price 508. net.) 

A SPECIAL topical interest attaches to the appearance 
of this book at the present time, the requirements 
of the armaments industry having played an 
important part in the development of the processes 
which it describes, and of the materials and the 
machinery to which and by which they are applied. 
Like many other developments which have been 
stimulated by military needs, however, these 
processes have proved to have a wide applicability 
to the arts of peace, and the autombile industry, 
in particular, has afforded many o ties 
for the substitution of pressings, with their advan- 
tages of lightness, rigidity and readily attainable 
fine limits of accuracy, for the heavier parts and 
more complicated methods of fabrication associated 
with earlier means of producing many types of 
motor-car components. The manufacture of elec- 
trical components, also, has provided an extensive 
field for the use of pressings. In the peace-time 
operations of these two industries alone there is 
sufficient justification for the considerable labour 
entailed in collating the voluminous metallurgical 
and scientific literature dealing with the problems 
of drawing and pressing that has accumulated in 
recent years, the essence of which is embodied in 
this book. 

The greater part of sheet-metal work of this kind 
is carried out in either brass or steel, and the 
properties and behaviour of these metals, of 
various compositions, occupy a correspondingly 
large part of the book. A long chapter’is devoted, 
however, to the working of other metals. Presses, 
tools and lubricants are also discussed, and some 
attention is given, in the introductory pages and 
in an appendix, to the technical terms employed 
and the desirability that they should be more 
positively defined.. Mainly, however, as the title 
indicates, the book is concerned with metallurgy, 
from the composition and production of the initial 
sheet or strip to the physical properties and finish 
of the com pressing. Typical of the practical 
nature of the book are the three chapters on “ Defects 
and Difficulties,” and the two , respectively, 
with the season-cracking of brass and with stretcher- 
strain markings. The properties which determine 
the behaviour of metal during deep drawing are 
separately discussed, and there is a chapter on the 
testing of sheet metal and an appendix dealing with 
the application of X-ray examination. 

One of the most interesting and potentially 
valuable features of the book is the examination, 
in the last three chapters, of possible new applica- 
tions of the processes of deep-drawing and pressing, 
and the desired improvements in metals and in 
press-shop procedure which are likely to assist in 
their realisation. These suggestions add materially 
to the value of an unusually comprehensive and well- 
annotated work of reference, by the compilation of 
which, as Professor H. W. Swift states in his fore- 
word, the author has rendered “a signal service to 


his industry.” 








“ THE PaPER-MAKER.”—With the February issue, our 
contemporary, The Paper-Maker and British Paper Trade 
Journal, commemorates its jubilee, having been founded 
by the late Mr. S. Charles Phillips in 1891. 





MaLaYaN Exports oF TIN AND RvuBBER.-—Ocean 
shipments of tin from British Malaya during January 
totalled 12,467 tens , and those of rubber amounted to 
64,638 tons. The latter total was made up of 63,215 tons 
of rubber and 1,423 tons of latex, concentrated latex, 
revertex and other forms of latex. 
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EARLY RAILWAYS IN SURREY.* 
By Cuarues E. Les. | 


(Continued from page 158.) | 
Arrer having crossed the proposed Waterloo Bridge, | 
the railway was planned to continue along Bow-street | 
into Long Acre, and then to pass through St. Giles into | 
Tottenham Court-road, where it would join the intended 
London Railway. Part of the course involved construct- 
ing a direct thoroughfare through the Metropolis, of | 
which the report said :—‘‘ It might be made wide enough 
to admit of a double railway in the centre; or made 
pr st common pavement ; as the ns proper for a | 
railway may also be used on the streets of a town.” | 
The eventual position was described by Rees as/| 
follows >—"* Portsmouth and London Rail-way. In| 
1803, Mr. William Jessop was employed to survey 
the line of a rail-way from Portsmouth town to the 
west end of Stamford-street, near Blackfriars- Bridge, 
London ; on the utility of which, and the Portsmouth 
and Croydon canal , opinions were for some 
time di ; in the end, neither of them was adopted. 
The estimated expence of this work was 400.0001." 
It did not prove easy to raise money for any of these | 
ventures, and, when the victory at T in October, | 
1805, reduced the urgency of a strategic line of overland | 
communication between London and Portsmouth, it 
left the two railways with merely their local commercial 
value. The Croydon, Merstham and Godstone line was | 
never completed to the extent authorised by its original | 
Act of Parliament, as the line was built only from an | 
end-on junction with the Tron Railway at) 
Croydon to the Greystone Lime Works at Merstham. | 
Good evidence for an opening in July, 1805, is| 
contained in the Annual Register for 1805, which | 
states :—July 24, 1805. ‘‘ The Surry iron railway | 
being completed and opened for the carriage of goods 
all the way from Wandsworth to Merstham (sic), a 
number of gentlemen assembled near Merstham to 
see this extraordinary triumph of art. Twelve wagons, 
all loaded with stones, each wagon weighing above 
three tons, were chained together, and a horse taken 
promiscuously from the timber-cart of Mr. Harwood 
was yoked into the team. He started from the Fox 
Public-house, and drew the immense chain of wagons 
with apparent ease to near the turnpike at Croydon, | 
a di ce of six miles, in one hour and forty-nine | 
minutes, which is nearly at the rate of four miles an | 
hour. In the course of this time he stopped four times, 
to show that it was not by the impetus of the descent 
that the power was acquired, and after each stoppage 
he drew off the chain of wagons from a dead rest. 
Having gained his wager, Mr. Banks, the gentleman 
who laid the bet, directed four more loaded wagons 
to be added to the cavalcade, with which the same 
horse again set off with undiminished power. And 
still further to show the effect of the railway in facili- 
tating motion, he directed the attending workmen, 
to the number of about fifty, to mount on to the wagons, 
and the horse proceeded, without the least distress ; 
opt in. xaths Aheen eppseeed tp he camealp any latiten 
tion to the power is draught. After the trial, the 
wagons were taken to the weighing machine, and it 
appeared that the whole weight was as follows :— 


Tons. Cwt. Qrs. 
3 4 2 
13 0 

4 0 





Twelve wagons linked together .... 
Four ditto afterwards attached .... 


2 
Supposed weight of 50 men 0 


55 6 2 


It has sometimes been stated that the line was built 
to a point be Merstham, but the Act of incorpora- 
tion of the m and Brighton Railway Company 
required that company to purchase from the Croydon, 
Merstham and Godstone Company “ the whole of the 
said iron railway from Croydon to Merstham. . . .” 

One further section of the C.M. and G. was built, 
however, and this seems to have lacked specific Parlia- 
mentary powers. This new section was constructed 
to link the C.M. and G. with a rival undertaking of the 
Surrey Iron Railway, namely, the Croydon Canal. | 
The Company of Proprietors of the Croydon Canal was 
incorporated by Act of June 27, 1801 (41 Geo. III, cap. 
127)—five weeks after the Surrey Iron Railway—to 
construct a canal from the Grand Surrey Canal, about 

Deptford ard, through New 
Cross, Brockley, Sydenham, and , to Croydon. 
John Rennie and Ralph Dodd were the engineers, and 
the former was in favour of drawing water from the | 
headsprings of the River Wandle. Many clauses 
were introduced in the Act, however, for the protection 
of the mill owners on the Rivers Wandle and Ravens- 
bourne, or any streams running into them, and the 








* Paper presented to the Newcomen Society, London, 
on December 11, 1940. Abridged. 





cOmpany was compelled to secure its water from the 
Thames. The Croydon Canal cost approximately 
64,0001. to construct, and was opened on October 22, 
1809, Its basin at Croydon was partly on the site of 
the present West Croydon station. In The Parish of 
Croydon (1880), Anderson said: “ A fork of that iron 
tram which communicated between Croydon and 
Merstham following the line of the present Tamworth 

It ran from Mers- 


of the lines being at the Old Gun Orchard in Pitlake, 
The trucks were generally drawn b mules. 
Nearing the wharf the trucks used to be hauled by a 
windlass up a short incline on to the platform where 
their contents of lime, timber, stone, or fullers earth 
were unloaded into barges that afterwards came back 
from Deptford laden with coals.” 

The Portsmouth and Croydon Canal scheme of 1803, 
to which reference has already been made, was designed 
to provide throughout water connection, and, at a 
meeting held in London on August 15, 1803, John 


| Rennie stated that the Croydon-Arundel section would 


be 68 miles long (with a tunnel of 4} miles between 
Coulsdon and Merstham), and the Arundel-Portsmouth 
section 32 miles long. This plan seems to Lave been 
defeated by the millowners, but the project was long 
kept alive, and latterly tended to combine with, 
instead of o ing, the railways, which had already 
covered — one-fourth of the route. In 1810, 
John Rennie prepared plans for the Grand Southern 
Canal from the Medway Navigation at Tunbridge to 
Portsmouth, using a portion of the river Arun, and 
including “a cut or canal from the Iron Railways at 
Merstham,”’ to the main line of navigation at a farm 
in Barstow parish, Surrey, but the scheme was defeated 
in the session of the next year. A fresh scheme was 
brought out in January, 1812, for a canal from Merstham 
through Horsham to the projected Wey and Arun 
Canal at Newbridge, but the project proceeded no 
further than a petition to Parliament. Six years later 
an unsuccessful attempt was made to revive this 
combined railway and canal line of communication. 
Thereafter the Surrey Iron Railway interests seem 
finally to have abandoned the idea of linking the 
Thames with Portsmouth. 

In 1823, the two Surrey railways came into promi- 
nence once more as part of a larger scheme, for in that 
year William James published his Report, or Essay, to 
tllustrate the advantages of direct inland communication 
through Kent, Surrey, Sussex, and Hants, to connect the 
Metropolis with the ports of Shoreham (Brighton), 
Rochester (Chatham), and Portsmouth, by a line of Engine 
Rail-road, and to render the Grand Surrey Canal, Wands- 
worth and Merstram Rail-road, Shoreham Harbour, and 
Waterloo Bridge shares productive property. Shortly 
afterwards some prominent persons connected with the 


and Brighton Railway was compelled by Section 40 
of its Act to buy the whole of the earlier line. 

There seems to have been a community of interests 
between the old and new railways, but this does not 
mean that the purchase was carried through’ without 
some difference of opinion as to the value of the 
C.M. & G. property. The sum of 42,0001. was at first 
asked, but when the matter was referred to arbitration, 
9,6141. was ac . By September, 1838, the 
O.M. & G. had into the possession of the London 
and Brighton Railway. The purchase of the London 
and Brighton Railway cease the C.M. & G. 
properties, and, of course, left the railway company 
in existence as a corporate body to wind up its affairs. 
This does not appear to have been a lengthy 
one, and by an Act on July 1, 1839, the Croydon, 
Merstham and tone Iron Railway Company was 
dissolved. On April 25, 1839, the disagreement between 
the South Eastern and the London and Brighton 
Railways was settled, and it was arranged for the 
South tern Company to begin its construction at 
Redhill. The South Eastern Railway, however, became 
entitled to require an absolute transfer to itself of the 
southern moiety of that portion of the London and 
Brighton line lying between Norwood Junction and 

hill Junction. The whole of the 12 miles involved 
was actually built by the Brighton Railway, and the 
southern six miles from Coulsdon to Redhill ceded to 
the South Eastern Railway for half of the entire cost 
of the whole 12 miles. In this way, the only portion 
of the C.M. & G. track actually incorporated in the 
London and Brighton line 5 the hands of the 
South Eastern Railway. Apparently the surplus lands, 
after the equipment had been removed, did not prove 
readily saleable and was left untended. The one 
structure of some imporfance, namely, 2 brick-arch 
bridge over the Chipstead Valley road, seems to have 
become unsafe within 15 years because it was not 
maintained. The embankment approaches to it were 
left untouched until recent years, and part of one 
embankment still survives. 

The original Surrey Iron Railway survived its off- 
spring for a few years, and in its closing years played 
an important part im the differences that developed 
between the London and Brighton and the South 
Western Railways. These two companies were quarrel- 
ling over rival lines to Portsmouth, but they healed the 
breach so as to defeat their common enemy, the 
atmospheric railway. In 1844, the Surrey Iron rae | 
was nominally purchased by the South Western Rail- 
way, which intended by its agency to effect a junction 
with the Brighton Railway. After the renewal of 
friendly relations between the South Western and 
Brighton Companies, the South Western sold the Surrey 
Iron Railway to the Brighton Company. At a meeting 
of the London and South Western Railway Company 
in August, 1846, the chairman referred to the 1844 





C.M. and G. prepared a comprehensive railway sch 

for the south of England. Early in 1825 the prospectus 
was issued of the Surrey, Sussex and Hants Railroad 
Company, the object of which was to join some of the 
south coast ports with Brighton, and go thence to 
London. Horse-power was to be used unless some 
superior tractive agent should be demonstrated. The 
line, doubtless, would have used the C.M. and G., but 
the project failed to materialise. 

The estimate made by William Jessop for building 
the whole of the Croydon, Merstham and Godstone 
Iron Railway was 52,3471. The Act of incorporation 
(1803) empowered the company to raise 60,0001. in 600 
shares of 1001. each, and, if this were found insufficient, 
a further sum of 30,0001., or a mortgage of the rates. 
After the line had been built and opened as far as 
Merstham, the company secured a further Act on 


| July 3, 1806, the preamble to which stated that the 


company had been able to raise only 45,5001. instead of 
90,0001. The new Act therefore empowers “ the Com- 
pany of Proprietors of the Croydon, Merstham and 
Godstone Iron Railway” to raise the remaining sum 
im order to complete the undertaking. The bald facts as 
to the fates of the Surrey Iron and the Croydon, Merst- 
ham and Go!stone Railways have been frequently 
stated; what is practically sie as is that each was in- 
timately connected with a series of quarrels which the 
old Brighton Railway had with its eastern and western 
neighbours. The London and Croydon Railway was 
authorised by an Act of June 12, 1835. It purchased 
the n Canal for 40,2591., closed the canal in 
August, 1836, and built its terminus at West Croydon 
in the canal basin. In the following years, the London 
& Brighton Railway and the So th Eastern Railway 
each secured Acts of Parliament authorising them to 
construct railways to Brighton and Dover, respectively, 


| from various junction points on the London and 


Croydon Railway. The London and Brighton Railway 
Company was incorporated by an Act of July 15, 1837, 
which authorised the construction of a railway from 
Norwood to Brighton. This line was planned to pass 
over part of the C.M. & G. Railway and to parallel 
the rest of its course. The which would have 
been done to the C.M. & G. was such that the London 


agr t of mutual protection with the London and 
Brighton Railway Company. “The nature of the 
agreement,” he said, “was this: The South Western 
Company had purchased the iron tramway running 
from the neighbourhood of Wandsworth to Croydon. 
The Brighton was anxious to secure another access to 
the Metropolis, and, moreover, to have the benefit of 
a West-end terminus as well as to be supplied with 
accommodation for its merchandise, which the L.S.W.R. 
was in 4 position to furnish. The result was that we 
agreed to sell to the Bri n Company the tramway 
at the price it cost us, entered into certain arrange- 
ments as to the toll to be paid by the Brighton Railway 
for passengers over our line from the junction at 
Wandsworth to Nine Elms and Waterloo Bridge and 
for the requisite accommodation at the latter station.” 
The London and Croydon Railway and the London and 
Brighton Railway were amalgamated as the London, 
Brighton and South Coast Railway by an Act of 
July 27, 1846. The L.S.W.R. line from Nine Elms to 
Waterloo was brought into service on July 11, 1848, 
but the L.B. & 8.C.R. was never given access 
thereto. 

An Aet for the dissolution of the Surrey Iron Railway 
Company and the sale of its provertion we peste oe 
August 3, 1846. Traffic waa discontinued on t 31, 
1846. The brief “ obituary” notice in The Railway 
Times of Saturday, August 29, said :—“* Surrey Iron 
Railway.—The passage of waggons on this line will 
be stop on Monday. The line has been purchased 
by the Brighton company. It is a common tram-road.”’ 
A further dispute between the Brighton and South 
Western Railways resulted in the latter promoting a 
line from Wimbledon to Croydon, Shortly afterwards 
a further armistice was arranged and, under an Act 
of July 8, 1853, the Wimbledon and Croydon Railway 
was opened as a joint line on October 22, 1855. In the 
following year, the Brighton company took over the 
lease, and finally the line came under Brighton owner- 
ship on January 1, 1866. This Wimbledon and Croydon 
line used the track of the Surrey Iron Railway for the 
section between Mitcham station and a point at Waddon 
Marsh, near the Croydon Gasworks. 

(7'o be continued.) 
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PORTLAND CEMENT MANUFAC- is also the haulage rope, which is } in. in diameter. 


TURE IN EIRE, 


Treland, owned by Messrs. Associated Portland Cement 
Manufacturers, Limited, since 1913, Eire, until recently, 
was without a cement industry, the se 


In 1938, however, two important 
operated by Messrs. Cement, Limited, 35 and 
Westmoreland-street, Dublin, commenced ducti 

at Limerick in April, and at Drogheda in May of that 
year, These two works may be e: from their 
size and up-to-date yo apes y a considerable 
part in the industrial life of the country, The parti- 
culars of them given below have been extracted from 
a paper read by Mr. B. K. Olsen before the Institution 
of Civ] Sagan ef plane ers + 
1941. 


. . 
1938, which lays down, as a minimum, a seven-da 
ultimate tensile h of 427 Ib. 
stated, however, that the results 
according to this specification are, to some extent, 
dependent on the skill of the operator. New testing 
methods, eliminating the human element, are, therefore, 


being tried out, as is the case elsewhere. - The cement | The 


from the new works is tested not only in the works 
laboratories, but daily samples from are 
tested by Professor P. F. Purcell, Dublin, and from 
Limerick by Professor H. N. Walsh, Cork. 

Dealing with the Drogheda works first, as originally 
laid out, it included one kiln and had a rated capacity 
of 150,000 tons of cement a year. Space was left for 
an additional kiln and accessories, and this kiln was set. 
to work on January 1 of this year, thus doubling the 
capacity. Since the Limerick plant has one unit with 
@ capacity of 75,000 tons, the total output of the two 
works is 375,000 tons of cement per annum. The 
Limerick plant can be extended by another unit 
without difficulty as and when required. The Drogheda 
plant is situated to the east of the town, on the River 
Boyne, a wharf, 350 ft. long, served by two trav: 
level-luffing jib cranes, having been constru 
to provide transport facilities. The raw materials are 
limestone and shale, obtained from quarries north-west 
of the town. Both works and quarries are outside the 
urban district boundary. The shale, most of which 
is sufficiently soft to be handled directly by a 1-cub. yd. 
Diesel-electriec excavator, is loaded into 6-ton lorries 
and transported to the limestone quarry, in which the 
crushing plant is situated, some 14 miles by road. The 
limestone is hard and requires blasting, an operation 
usually carried out twice a week, about 6,000 tons of 
stone being brought down each time. The broken stone 
is collected by two electric excavators, one of 3-3 cub. 
yd. and one of 1-5 eub. yd. capacity, and is loaded into 
12-ton tipping lorries for trans: across the quarry 
floor to the crushing plant. overburden at the 
shale quarry, which consists of a few feet of earth, is 
dealt with by the excavator digging the shale, but the 
heavier at the limestone quarry, which varies 
from 3 ft. to 10 ft. of earth, id cleared by a }-cub. yd. 
Diesel-driven excavator and discharged into lorries for 
dumping. 

The crushing plant consists of a receiving hopper 
discharging on to a slow-moving laminated belt, which 
delivers it to a jaw crusher. The belt is driven by a 
25-h.p. variable-speed motor, and the crusher, through 
belts, by a 200-h.p. motor. The crusher reduces the 
stone to pieces of about 6 in. cube, these being then 
transferred by a second laminated belt conveyor to a 
hammer mil), which is driven, through a friction clutch, 
by a 325-h.p. motor. The stone and shale are reduced in 
the hammer mill to pieces with a maximum size of 
1 in. cube, and this material is then tra by 
a rubber belt conveyor 2 ft. wide to a pair of concrete 
p< wether moar at the mouth of the ‘ = 

i lant has an output capacity of 150 tons o 
crushed 3 me per hour. Close to it is situated a 150-h.p. 
air-compressing plant for su ing air to pneumatic 
drills for making small blast main holes being 
bored by two 6-in. Well drills, each driven by a 15-h.p. 
motor. The crushed stone and shale are withdrawn 
from the hoppers for transport to the cement works 
by means of a bi-cable aerial ropeway. This ropeway 
has a total length of 2} miles, with an automatic angle 
station about half-way. ing rope for the 





y carrying 
loaded buckets is 1} in. in diameter, and the return 
rope is 1} in. in diameter. Both are of steel wire, as 





There are 149 each; running on four wheels 


y of 26 owt. of material. They are 


obtained by testing | by 


the kilns ing for five days. The slurry is with- 
drawn my eey Berth by a centrifugal ip driven 
by an 85-h.p. motor, and the pump delivers it toa 
feeder with a scooping device regulating the discharge 
ta the kilns. 

There are two kilns, each 12 ft. in diameter by 423 ft. 
long, with 11 clinker cooling tubes. Each is carried 
on. six- sets of rollers and is rotated by a 200-h.p. 
variable-speed motor. The kilns are fired with pul- 
verised coal, the consumption being about } ton of 
coal per ton of clinker. The coal is pulverised and 
dried in a tube mill, the drying air being derived from 
the kiln. The temperature of combustion.is about 
1,500 deg. C. The exhaust gases are extracted by a 
fan and passed through an electrical dust-precipitation 
plant before di to the;chimney; which is of 
reinforced concrete and is 225 ft. high. The combustion 
air supply is drawn through the clinker cooling tubes. 
The two kilns are in charge of one man who regulates 
the temperature, speed, draught, power consumption, 
gas analysis and so forth, which are indicated on two 
panels, each having 48 instruments. The finished clinker 
is transported to the store by an shaker 
conveyor. The clinker is withdrawn the store 
as required and ground in two ball mills of the same 
design as the raw material mills, but each driven by a 
1,250-b.p. motor. The finished cement passes through 
ee cheney ates Pie ke 
rubber belt conveyor, 450 ong, which discharges it 
to the six storage silos. These are of reinforced 
concrete and are 68 ft. high. The total storage capacity 
is over 10,000 tons. The cement is withdrawn, from 
the bottom of the silos by pneumatic extractors 
and delivered by means of screw conveyors and 
elevators to three Fluxo combined ighing and 
packing machines. These fill the cement into four-ply 
paper sacks at the rate of 80 sacks each per hour. The 
filled sacks are taken by rubber belt conveyors either 
to the railway sidings, wharf, or lorry loading platform. 

See ane iitae ae ee 
Board at 3,300 volts to a substation in the works. 
Altogether, there are 170 motors ranging from } h.p. 
to 1,400 h.p. The motors for driving the two sets of 
grinding mills, the coal iser, the jaw crusher 
and the hammer mill operate at 3,300 volts, all the 
others being supplied with current.at 380 volts. With 
ims in operation the average load is about 

, the maximum load being about 5,000 kW. 
hensive system of interlocks is provided to 
in the event of a breakdown of any 


The works at Li ck are situated close to the raw 
aterial sources, and are about 2} miles from the docks 
the River Shannon whence the coal is hrought 
8-ton lorries. The raw materials are limestone 
and clay. The limestone is blasted down in the 
uarry and is loaded by a 2-cub. yd. electric excavator 
into 8-ton tipping lorries for transport to the crushing 
plant. This t consists of a hammer mill of a 
somewhat di t type from that used for the 
secondary crushing at the Drogheda works. It reduces 
the li 


z 


5g 


2 





crushed stone is taken, to the 

conveyor, The clay is obtained from the marsh 

lying fectebn the and the embankments of the 
River Shannon. It is excavated to a depth of about 
35 ft. below. water level by a 5-ton grab crane carried 
barge. barge ms agg = uly 
with water to a slurry, 
centrifugal 





100 kW. The 
and the 








THE LEAD INDUSTRY OF THE 
UNITED STATES. . 


Sritistics prepared by Messrs. E. W. Pehrson atid 
H. M. Meyer, and issued recently by the Bureau of 
Mines at. Washington, indicate that the apparent 
consumption of metallic lead in the United tes, 
during 1940, was much higher than it had been im 
1939, although, actually, the total was exceeded du 
each of the years 1926-1929, which was a period o 
great industrial activity. It is interesting to note, 
moreover, that of the quantity consumed in 1940, a 
higher proportion came from overseas sources than 
case for many years, and bly since 
the. establishment of the . American -smelting 
industry. Reports from lead manufacturers, relatii 
to 11 months’ actual production and an estimate o 
that for December, indicate that 237,100 tons ‘of 
de-silyered lead, 160,900 tons of soft lead, and 60,000, 
tons of de-silyered soft lead were produced in 1940, 
making a total of 458,000 tons of refined lead from 
home ores. The corresponding figures for 1939 were 
217,188 tons of de-silvered lead, 138,330 tons of soft 
lead, and 65,349 tons of de-silvered soft lead, maki 
a total of 420,967 tons. If to these totals. be added 
the production of lead smelted and refined from foreign 
ore and unrefined base bullion and that recovered from 
scrap, the 1940 output becomes 548,400 tons, as cont- 
pared with a production of 513,046 tons in 1939, The 
antimonial lead produced in 1940 totalled 29,300 tons. 

The total imports of lead in the form of pigs and bars, 
during the first 11 months of 1940, were 140,995 tots, 
compared with-only 5,388-tons in-the whole of 1939. 
On the other hand, the unrefined base bullion imported 
during the period January-November, 1940, totalled 
17,783 tons, against 48,902 tons during the entire year 
1939. In. this connection, it is pointed out that, 
whereas imports of bullion from Mexico detlitied 
in 1940, imports of refined lead from that ‘country 
increased su tially. Imports of lead in the’ form 
of ore and matte, during the eleven months of 19490, 
totalled 97,977 tons, compared with 30,842 tons ‘in the 
whole of 1939. The increase last year was due to larger 
i from various countries in the Western Hemi- 
and from Australia and South Africa. As a 
result, of the ter demand for lead on the part of 
consumers in the United States, last year, there was a 
considerable decline in the exports of pig and bar lead. 
These amounted to 22,781 tons in the first eleven 
months of 1940, as compared with a total of 74,392 tons 
during the whole of the year 1939. Last year, ‘the 
prices quoted in New York for pig lead fluctuated less 
than those for other common non-ferrous metals. 
average price for 1940 was 5-18 cents a Ib., that for 





to. pieces of a maximum. of 1} in. cube, 
and has an output of about 80 tons per hour. The 





1939 being 5-05 cents and that for 1938, 4-74 cents: 
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CHANGEABLE SIZING DISCS. 


THe new of scissor gauge illustrated in the 
accompan . 1 to 3, has been introduced recently 
by Messrs. A. C. Wickman, Limited, Coventry, and is 


named the “ R-Del” universal scissor gauge. The 

adjective universal is employed to indicate a charac- 

teristic feature of the gauge, which is that, by a simple 
hangea 


arrangement of interc ble sizing discs, a single 
gauge can be adapted to cover any dimension between 
+ in. and 3 in.; in some instances, even a larger 
undercut or recess can be measured. Since modern 
boring o include a as 
gauging were met with in earlier practice, an 
the size of the recess is by no means uniform in 


gauges may increase the inspection costs unduly, and 
is for this reason that the gauge has been designed 
terchangeab! 


for use with in le discs, the cost of which 
is virtually ble compared with that of a complete 
tool. The ings on the universal scissor gauge are 
made on a dial cator, an arrangement which enables 


the desired tolerance to be readily observed. The a - 
ance of the new ga is well shown in Fig. 1, the details 
ing illustrated in Figs. 2 and 3. 
Referring to these latter figures, it will be seen that 
the upper arm a, which carries the dial indicator, is 
to the lower arm 5, which is prolonged to form 
a handle, at the point c on the lower arm. These arms 
are made of fine close-grained cast iron and are cast 
They are then machined externally and the 
plates constituting the hinge brackets on the top 
arm are fitted, together with the hinge pin. The two 
are not separated until after these 
there is no risk of their relative di t 
assembly. The sizing disc d, which, as will be 
Fig. 3, makes three-point contact with the 
also machined in one pi It 
has been hardened ground, 
by which it is secured to the 
fit in the hole at the end of the 
arms, the disc, when cut, can be assembled in the arms 
the certainty that its profile is truly circular 
them in the zero position, as shown by the indi- 
is method of attachment is used for all 
disc vided, which are thus inter- 
. It will be realised, however, that the 
the dial indicator will vary very slightly 
size of the disc in use, but since 
this variation is constant according to the size of the 
dise, it is of no real importance. The operator will 
have been given the upper and lower limits within 
which he is to work these are represented by a 
definite number of divisions the dial, which is 
ient information to enable him to work within 


4 


the desired sizing disc has been attached, a 
ring of the same bore is used for setting the zero 
ing of the dial, the vertical movement of the 
ward being 0-001 in. for one division on the dial. 
‘ariation of the setting is effected by the adjusting 
he gar the conical surface of which a roller 
of the short arm of the lever f bears. The 
the lever is fitted with a , which is 
the thumb of the operator when grippin 
handle to close the gauge. jody mpl | 
a ing at a reasonable point above the 
i in to prevent undue movement of 
the indicator. When the sizing disc is within the recess, 
the lever f is released and the disc then makes contact 
with a constant pressure determined by the spring h, 
the personal element being thus eliminated and the 
gauge, in consequence, giving consistent results when 
by different operators. While the reading is 
made, the gauge is rocked by the handle in 

much the same way as when using a pair of calipers. 
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“ Tue JouRNAL OF COMMERCE” ANNUAL REVIEW.— 


Birchall and Sons, Limited, 17, James-street, Liverpool, 
2, a copy of the 1941 issue of The Journal of Commerce 
Annual Review of Shipping, Shipbuilding and Marine 

. Although war-time conditions prevent 
the appearance of the customary illustrations and 
particulars of recent outstanding ships, the usual feature 
is retained of a number of special articles dealing with 
various aspects of ship construction, owning and opera- 
tion. Among these may be mentioned “The Liner 
Requisition Scheme,” by Mr. W. R. Roberts, chairman 
of the Liverpool Steam Ship Owners’ Association ; 
“ Future of British Shipping,”” by Mr. Lawrence Holt ; 
and “ Shipbuilding in the United States,” by Mr. H. 
Gerrish Smith, president of the National Council of 
American Shipbuilders. Two informative historical 
articles are “‘A Century of Service,” describing the 
development of the Cunard Line from 1840 to 1940; 
and “ Designers of the King’s Ships,” which traces the 
evolution of warship design and of the science of naval 
architecture from Stuart times to the present day. 
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UNIVERSAL SCISSOR GAUGE. 


MESSRS. A. ©. WICKMAN, LIMITED, COVENTRY. 
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SILICA IN HIGH-PRESSURE 
BOILER WATERS.* 


By HarotD Farmer. 


Tue of silica is becoming recognised as a 
hase of major importance in the controlling of satis- 
Sastety water conditions in high-pressure boilers. 
speaking, the presence of silica in boiler 
water at steam below 600 lb. per square inch 
has not given serious trouble, or else it could be satis- 
factorily controlled. The advent of high steam 
ressures up to 1,200 lb. has resulted in many tube 
failures in which silica appears to have pla a very 
significant part. In some instances, fai have 
occurred when the silica content of the boiler water 
has been lower than 20 parts per million. This has 
oecurred even when other water conditions, with 
respect to alkalinity and the freedom from scale 
forming salts such as calcium and magnesium, were 
considered ideal. 

It has been observed in high-pressure boilers of low 
heat input that the trouble from silica deposits has 
not been very serious. Most of the silica trouble has 
occurred in high- boilers having high rates of 
heat input. This does not imply, however, that all 
high-pressure boilers having high rates of heat input 
are at the mercy of silica. It may be that the high 
rate of heat input at high rates of evaporation may 
upset the proper circulation and result in starvation 
and dry areas, under which condition soluble salts, 
ineluding silica, may deposit on the dry-area surfaces. 
When these surfaces are again wetted, the soluble 
salts dissolve, but, owing to the increased tube 
temperature during the starvation period, the silica 
present may undergo a change in structure and in this 


form may not be soluble. Repeated cycles of starva- | press 


tion will ultimately build up a deposit of silica which 
will cause overheating of the tube, with ultimate 
failure. Some of these failures have manifested them- 
selves by the characteristic blistering. 

In some cases, the blister has been absent and the 
failure has indicated a small hole in the,tube which, 
when examined from the inside, had the appearance 
of corrosion and overheated metal. Examination of 





* Paper presented in New York en December 2, 1940, 
at the 61st annual meeting of the American Society of 








Mechanical Engineers. Abridged. 
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the tube metal on the inner surfaces shows that the 
failed portion is often surrounded by a hard silica scale. 
This type of failure has been attributed by some investi- 
—* the same cause as the above (starvation with 

ion of silica deposits); but the ultimate failure 
is attributed to some condition which may cause a 
small piece of the scale to break away or flake off from 
the tube surface, with the result that this small] area 
(relieved of material which was reducing the heat 
transfer) absorbs too much heat, burning the tube. 
This latter condition, and the theory advanced to 
explain this type of failure, if true, is of more than 
passing interest, because a similar condition could 
exist on the furnace side of the tube as well as on the 
water side. Imagine a powdered-fuel furnace with a 
tube completely slagged, from which a small piece 
of-the slag falls away, leaving a clean surface; this 
would be similar in all respects to the breaking away 
of scale on the inside of the tube. While we have no 

to support this theory, we have evidence of tube 

i in the furnace, in which there was no sign of 
scale on the inside of the tube. There is no doubt 
that the silica problem is serious and that, as with 
many other problems of the past, we shall have to go 
through a period of failures in order to gather sufficient 
data to develop theories, and then through a second 
stage in which these theories may become generally 
aes. ultimately to be found to follow definite 

ws. 

Information available to-day definitely indicates 
that silica in any form should be maintained at a 
minimum value in the boiler water. Even with 
good condensate feed-water, assuming the total 
dissolved solids to be 1 p.p.m., the water may contain 
0-1 p.p.m. of silica. This seems very insignificant, 
but when we consider that many present-day high- 
ure boilers evaporate their own volume of water 
five times in one hour, this insignificant figure represents 
12 p.p.m. of silica in the boiler in 24 hours. Many 
operators set this as the limit, and resort to 

wing down the when this value is approached, 
If a slight increase in condenser leakage takes ‘place, 
the silica content of the water is further increased, 
necessitating more frequent blowing down. In many 
8 aren plants it has been necessary to maintain 
a 24- constant supervision of the chemical control 
in order to assure satisfactory water conditions. Plants 
which operate with a large amount of make-up water, 





which is not evaporated, have to resort to external 
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chemical treatment for removal of silica. The present 
effectiveness of such treatment appears to have a 
limitation of about 2 p.p.m. of silica remaining in the 
water. Waters of this character may necessitate con- 
tinuous blowing down of the boilers. 

Internal chemical treatment for the prevention of 
silica scale in the high-pressure boiler has been given 
some consideration, but has not yet proved very satis- 
factory. Some instances have been reported where 
the cure was worse than the disease. (One reason may 
be the necessity for a very careful supervision and 
control of several variables in the water at all times. 
Many of us who have made chemical analyses of 
boiler deposits and scale know that we can rely on 
the analysis to tell us just how much of certain elements 
is present, but when we wish to know how these elements 
exist in combination, the information is lacking or, 
at the best, it is only hypothetical. A knowledge of 
the combination and form in which the elements now 
exist is definitely of more importance, because it 
throws light on the physical. conditions which played 
a part in the production of the scale. For example, 
nearly every chemical analysis of boiler scale reports 
silica as silicon dioxide (SiO,). In reality, it is total 
silica, which is reported as SiO,. 
have existed in probably five different forms, all with 
different physical properties. 

Quite recently, several investigators have employed 
the X-ray diffraction method of analysis for boiler 
scale and deposits. This method has made it possible 
to identify compounds of the elements and, from know- 
ledge of the physical properties of the compounds, has 
enabled the investigator to indicate, for example, the 
temperature at which certain compounds would or 
could have been formed. Information of this character, 
correlated with tube-temperature measurements, may 
furnish reliable data with respect to poer circulation 
or to the possible formation of scale. 

Some reference should be made to the after effect of 
silica, namely, turbine-blade deposits. Analysis of 
any turbine-blade deposit shows the presence of some 
silica, in most cases entirely out of proportion with 
the silica and other constituents of the boiler water. 
It might appear, at first glance, that silica carry-over 
is selective. While this is not generally , it 
does appear that the form in which silica exists in the 
boiler water may have a bearing on the nature of the 
silica deposits on the turbine blades. For example, in 
some instances, we find the deposit to be entirely 
silica (SiO,), deposited like an enamel, not water- 
soluble, and hard to remove. In other instances, we 


find the deposit to be in various stages of dehydrated 
sodium silicate. The temperature of the superheated 
steam plays a large part in the form in which the silica 
may exist on the blades, but there is also some evidence 
that the form in which the silica exists in the boiler 
water is related to the form found on blades. 


This silica could | being 


THE WORKS OF 
MESSRS. WILD-BARFIELD ELECTRIC 
FURNACES, LIMITED. 


OricinaLty founded in 1917, the firm of Messrs. 
Wild-Rarfield Electric Furnaces, Limited, carried on 
their manufacturing activities for many years in 
London, but with the continually ing demand 
for the Company’s electric furnaces and heat-treatment 
plant, the works became increasingly congested. In 
1938, therefore, steps were taken to prepare for the 
erection of a larger works. Early in 1939, a site was 
chosen and purchased, and the works and offices 
recently erected thereon haye been occupied and are 
now in active production. The site covers about three 
porea sed has. & p70, tenth Eeeieee. im See 
comprise a two-storey office block running porate to 
the road, and erection bays. A single-storey laboratory 
building, adjoining one of the main erection bays, has 
also been constructed. All the plans for the works and 
offices were prepared with future extensions in view. It 
should perhaps be emphasised that these works have 
been built mainly for the manufacture of relatively small 
furnaces, all the larger mechanicall ig ag a 0579 
ing designed and installed by ’s associated 
company, Messrs. G.W.B. Electric Furnaces, Limited, 
for whom Messrs. Wild-Barfield manufacture the heating 
elements and other electrical equipment. The main 
erection bays are each 40 ft. wide and 27 ft. high to the 
eaves, and extend to the same depth towards the back 
of the site; they are designed to accommodate 10-ton 
travelling cranes. The bays, a general view of which is 
shown in the sconepenynG illustration, are of steel- 
frame construction with brick walls and are roofed with 
special double asbestos sheeting. Provision has. been 
made for roof lights, but in view of “ black-out” 
requirements, the frames have been fitted with corru- 
gated sheeting for the present. As soon as possible, 
the roef lights will be put in, with a consequent improve- 
ment in the general lighting, although, as will be seen 
from the illustration, this, at present, is very ‘ 
One of the bays is furnished with an 18 ft. by 
20 ft. roller-shutter door. Behind this door is the 
dispatch department, and the adequate lifting and 
ing facilities provided now enable furnaces, which, 
hitherto, had to built up at clients’ works, to be 
erected and rted complete. Interior partitions 
within the bays have been reduced to a minimum and, 
wherever feasible, those which have been erected are 
of expanded metal. Certain departments, however, 
such as that in which paint-spraying is conducted, 
have to be com screened from the main shops, 
on account of the nature of the work conducted in them, 
and some of these enclosures are furnished with exhaust 
fans connected to the outside of the buildings. Further- 
more, stores for steel, refractories, electrical materials, 
instruments, etc., have all been partitioned off. Day- 











time lighting is 
extending to a height of 14 ft. in some 
20 ft, in others. Artificial lighting is i 


electric discharge lamps, there being two rows in 

prob sr poweebad tc ge 7~ of 26 ft. and disposed to give 
a ge’ illumination of 15-20 ft.-candles. In addition, 
special lighting is provided in the machine shop and 
other departments, while plugs for hand lamps are fitted 
in pits in which certain are assembled. Hot- 
water heating equipment, with motor-driven fan 


has been installed. The boiler house and solid-fuel 
bunker is at the front end of one of bays. It 
sorves the whole of the buildings, and the installation, 
which has been erected by Messrs. John Evans 
Company, Limited, is designed to maintain a 
temperature of 60 deg. F. Provision has 
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office building, which has direct access to the works, 
brick and reinforced-concrete structure. Th 
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main entrance,,is.at, one end of the building, the 
arrangerhent being that, when the final extension to 
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Tes InsTITUTE OF MaRINE ENGINEERS.—The Council 


of the Institute of Marine Engineers has awarded the &tade 


Denny Gold Medal for 1940 to Mr. Sydney A. Smith, 
M.Sc., for his paper, “‘ Marine Steam-Turbine Design ”’ ; 
the, Institute Silver Medal to Professor E. Forsberg, for 
his paper, “‘ Oil Purifying with Continuous Lubrication "’ ; 
and the Junior Silver Medal and Premium to Mr. R. A. 
Collacott, B.Sc., for his paper, “‘ Heat Insulation of Cold | 
Steres.’’ The Extra First-Class Engineer’s Medal has | 
been awarded to Lieut. (E.) J. F. Tucker, R.N. The) 
above awards will be presented by the President, Sir) 
Percy Bates, at the Institute’s annual general meeting, | 
to be held on Friday, March 14, at noon, at the Connaught 
Rooms, Great Queen-street, London, W.C.2. 








SCHOLARSHIPS IN ELECTRICAL ENGINEERING.—The 
Council of the Institution of Electrical Engineers invites 
applications for the Duddell, Swan Memorial, Silvanus 
Thompson, and William Beedie Essen Scholarships in 
electrical engineering. All are open to British subjects. 
The Duddel) Scholarship has a value of 1501 per annum 
and is tenable for three years. Candidates should he 
under 19 years of age and should have passed tbe matri- | 
culation examination. The Swan Memorial Scholarship | 
has a value of 1201, and is tenable for one year. It is| 
intended for candidates, under 27 years of age, who 
desire to carry out whole-time b or post-graduat 
work. The Silvanus Thompson Scholarship is valued at 
1001. per annum, in addition to tuition fees, and is tenable 
for two yeurs. The William Beedie Esson Scholarship 
ia tenable for two years and is renewable, in approved 
eenses, for a third year; it is valued at 1201. per annum. 
Candidates for the two last scholarships, who must be 
under 22 years of age, should be works employees who | 
are the sons of parents of limited means. Inquiries | 
for further particulars and nomination forms (specifically | 
mentioning the name of a scholarship) should be addressed _ 
tothe Secretary of the Institution, Savoy-place, London, | 
W..2. Applications must be received not later than | 
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Tuesday, April 15. 


. | structure of the specification 
closely follows that of No. 116-1937, there being sections 
on rating and marking, temperature rise, routi1e tests, 
type tests, service conditions, and care‘and oe. 
An example of a ofa test, is given in one 
of the appendices and there are other appendices dealing 
with the calculation of short-circuit currents and with 
the selection of standard oil circuit breakers. _[ Price, 
3¢. 6d. net, or 38. 10d. including postage. } 

Engineers’ Squares.—A further specification in the 
series of standards for engineers’ precision tools has 
now been issued. This, No. 939-1941, deals with 
engineers’ squares and, like the others in the series, it 
has been prepared with the co-operstion of the manu- 
facturers and in close collaboration with the National 
Physical Laboratory. In the preparation of the 
specification it was felt that the needs of industry 
would best be met by making provision for squares of 
three grades of accuracy, namely, for reference, i - 
tion, and workshop purposes. Squares in the fi 
serve where the highest of accuracy is 
essential. Those in the second are for inspection 
purposes or for use in tool rooms and workshops, where 
@ good grade of accuracy is necessary. Those in the 
third grade are for general use. For the 
second and third grades, the specification includes 
sizes of squares up to a 24-in. length of blade. For 
the reference grade, however, it was considered desirable 
to stop at a 12-in. size. The differences in the existing 
practice of manufacturers makes impracticable any 
attempt at a close standardisation of the general 
dimensions of squares. In so far as the question of 
rigidity is concerned, it has been considered preferable 
to include a simple performance test rather than to 
restrict. the manufacturer by closely specifying any 
individual dimensions. The man urer is thus 
left free to evolve the most suitable design to ensure 
that the square, as manufactured, will have the requisite 
rigidity, and that, with reasonable use, this rigidity 
will be maintained. While considerable latitude is 
left to the manufacturer in regard to general dimensions, 
the suitability of the squares for practical inspection and 
workshop use is ensured by the inclusion of this test 
for rigidity and comprehensive requirements in 
regard to the straightness and parallelism of the blade 
and stock, and the squareness of the working faces. 
An appendix deals very fully with methods of testing 
squares. 





_— 





TERMINUS FOR NEW YorK OmNimUsES.—A terminus 
which would be used by all omnibuses entering and 
leaving Manbattan Island is being considered by the 
Board of Estimates of New York City. The terminus, 
which would cost some four million dols. to construct: 
would be situated on a site, 58,000 sq. ft..in area, bounded 
by 8th and 9th-avenues and 4ist and 42nd-streets. The 
facilities provided would enable 600 omnibuses to be 
dealt with per hour. 





rst | and Purchases, Dekki, Egypt ; March 4. 


PERSONAL. 


MEssRS. THE BRITISH ALUMINIUM COMPANY, LIMITED, 
Oakley Manor, Belle Vue, Shrewsbury, Shropshire, inform 
us that their Birmingham office is removed from Lawley - 
street to Lansdowne House, 41, Water-street, Birming- 
ham, 3, that their Bristol office and warehouse are closed 


” | temporarily, and that their London office is removed 


from Norfolk House to Trafalgar House, Watczloo-place, 
8.W.1, 

Mr. P. D’Ernoourt Stowe, A.M.I.F.E., of the City 
of Edinburgh Electricity Department, has been awarded 
the Hepburn Prize of the Royal Scottish Society of Arts 
for his paper, “‘Some Engineering Applications of the 
Laws of Chance.” 

Mr. R. H. Mace, M.I.E.E., A.M.1.Mech.E., has retired 
from the position of chief engineer of the St. James's 
and Mayfair District, Central London Electricity, 
Limited. 


. Mr. Jonn Pascor, deputy chairman of Messrs. British 


Bearings Company, Limited, Wolverhampton, of which 
MR. MICHAEL Dewar is chairman and Mr. L. W. Moritz 
@ director. 

La.-Cor. Lorp DupLey Gorpow, D.S.0., has succeeded 
Mr. D. A. Bremver as chairman of the Refrigerating 
Machinery Export Group. 

Mr. Jonw BELL, who has been a member of the Insti- 
tute of British Foundrymen for 24 years, and served as 
honorary secretary for 17 years, has been awarded the 
Meritorious Services Medal of the Institute. 

Dr. A. MoCance, a director of Messrs. Colvilles, 
Limited, Glasgow, bas been appointed a member of a 
committee, established by the Scottish Development 
Council, to conduct investigations and make recommend .- 
tions for a post-war economic plan for Scotland. 








TENDERS. 


We have received from the Department of Overseas 
Trade, Millbank, London, S.W.1, particulars of the 
undermentioned tenders, the closing dates of which are 
as stated. Details may be obtained at the above 
address, quoting the reference numbers given. 

Ironclad Service Cut-outs, one thousand, 25-ampere, 
double-pole, to drawing 3424/4 and Specification No. 
1175/1940. City of Cape Town Electricity Department, 
South Africa; March 31. (T. 15,820/41.) 

Pole Fuses, 2,000, 30-ampere, porcelain, weatherproof, 
for consumers’ connections, complete with galvanised- 
iren bolts, nuts and washers, and felt washers. City of 
Cape Town SHilectricity Department, South Africa; 
March 31. (T. 15,821/41.) 

Chemicals, including sodium cyanide and sulphuric 
acid, for the Crop-Protection Section of the Egyptian 
Ministry of Agriculture, Cairo. Administration of Stores 
(T. 15,842/41.) 

Cable, vulcanised india-rubber, lead-covered and 
armoured, and electrolier wire. The cable to be to 
British Standard Specification No. 17-1939. Union 
Tender and Supplies Board, Pretoria; March 20. 
(T. 15,848/41.) 

Solder, 1,300 tb., cored, resin-filled, nominal size No. 
13 S.W.G., to British Standard Specification No. #41. 
Post and Telegraph Department, General Post Office, 
Wellington, NZ; April 15. (T. 15,863/41.) 








MINERAL PRODUCTION IN QUEBEC.—Statistics issued 
by the Bureau of Mines of Quebec show that 316,614 tons 
of asbestos, 928,914 oz. of gold, and 1,291,159 oz, of silver 
were produced in that Province of the Dominion during 
the first eleven months of 1940. The production for the 
corresponding period of 1939 was 332,080 tons of asbestos, 
871,347 oz. of gold and 1,061,666 oz. of silver. 





NaTIonNaL Srock or Home-Grown Harpwoops.— 
The Timber Control desires to accumulate as quickly 
as possible a national stock of 8 million cub. ft. of home- 
grown hardwoods. Twenty per cent., or 1,600,000 cub. 
ft., is to consist of ash ; 25 per cent., or 2,000,000 cub. ft., 
of oak; 10 per cent., or 800,000 cub. ft., of Spanish 
chestnut ; 30 per cent., or 2,400,000 eub. ft., of beech ; 
and 15 per cent., or 1,200,000 cub. ft., of elm. Of the 
oak, Spanish chestnut and beech, not less than 50 per 
cent. is to be of square-edged material. Merchants are 
asked to sell to the Contro! not. less than 50 per cent. of 
their production of first-quality hardwoods and the 
Timber Control is prepared to purchase up to the same 
quantity of second-quality material from each individual 
supplier. In the placing of orders existing contracts, 
under licence, will be taken into considegation. All the 
timber is to be winter felled. Further particulars may 
be obtained on application to the Ministry of Supply. 





Press Office, Adelphi, London, W.C.2. 
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NOTES FROM THE SOUTH-WEST. 


Carpir¥, Wednesday. 

The Welsh Coal Trade.—From the outbreak of war and 
the consequent elimination of German competition in 
the Portuguese and South American markets, from which, 
during recent years, South Wales shipments had suffered 
very considerably, a much better demand developed 
for local fuels. As a result of the vital need for meeting 
the requirements of the British and French war industries, 
however, local shippers had no coal to spare in the early 
stages of the war, and consequently, United States 
producers were able to capture almost the whole of the 
trade previously held by Germany in the South American 
countries. When supplies became available on the 
collapse of France, exporters found that American coals 
enjoyed a price advantage of more than 1. a ton, due to 
our imereased freightage and war-risk insurance, but, 
in spite of these disadvantages, local exporters have been 
able to regain a considerable amount of trade. Condi- 
tions in the market during the past week have failed 
to show much change. Foreign inquiry was still chiefly 
coufined to the Portuguese and South American countries. 
The home demand was brisk and supplies were finding 
it difficult to satisfy the requirements for the high- 
volatile bituminous descriptions which were well booked 
witb orders for a considerable time ahead and were firm. 
The dry steam sorts continued to meet a better inquiry 
and were not very freely offering, although an exception 
was provided by the smalls which remained slow and dull. 
Cokes were in sustained request and firm, but patent fuel 
was inactive. 

The Iron and Steel Trade.—The demand for the 
various finished products was actively maintained in the 
iron and steel and allied trades of South Wales and 
Monmouthshire last week. Most producers held well- 
filled order books covering a long period ahead, and the 
works were engaged almost to full capacity. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—The steel trade of Scotland 
continues to be active and consumers of all classes of 
steel material are pressing for supplies. The steel- 
makers, however, are handling the situation in a satis- 
factory manner. The requirements of the shipbuilders 
are being fully met and a large tonnage of plates and 
sections is being delivered to the shipyards regularly. 
Light material is in demand and the makers of black 
and galvanised sheets have more work on hand than they 
can deal with conveniently. Structural engineers are 
using a large tonnage of sectional material. The supply 
of steel scrap is satisfactory at the moment. Prices are 
steady and are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton ; medium plates, 4 in. and thicker, rolled in sheet 
mills, 21. 15s. per ton; biack-steel sheets, No. 24 gauge, 
22/. 15s. per ton ; and galvanised corrugated sheets, No. 24 
gauge, 261. 22. 6d. per ton, all for homo delivery. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have improved to 
such an extent during recent weeks that all makers 
are now fully oceupied The demand for bar iron 
is extensive and producers are operating their plant at 
full capacity. The demand for re-rolled steel bars is 
increasing. The stocks of semies now held are satisfac- 
tory and deliveries are coming to hand regularly. The 
following are the current quotations :—Orown bars 
151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton; and _re-rolled steel bars, 
171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade during the 
week and all the furnaces in blast are being operated at 
full capacity. The demand from the steelmakers for 
hematite and basic irou is still heavy. Foundry grades 
of iron are moving more freely. The raw material 
position is quite satisfactory ; stocks in hand are good 
and cargoes are arriving regularly. The market quota- 
tiens are as follows :—Hematite, 67. 18s. 6d. per ton, 
and basic iron, 61. 0s. 6d. per ton, both delivered at the 
steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton, and 
No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 








Tue Testinc or Greases.—The Grease Panel of the 
Institute of Petroleum, under the chairmanship of 
Mr. E. A. Evans, has, for some time, been considering 
the whole question of the standardisation of methods 
of testing greases. Members of the Institute and com- 
panies are invited to send, to the assistant secretary, 
Institute of Petroleum, c/o The University, Edgbaston, 
Birmingham, 15, a description of their own procedure 
for the determination of the consistency of grease. It is 
hoped to have available, for consideration by the Panel, 
@ complete survey of the methods employed for this 
determination. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The supply of iron and steel has 
been appreciably enlarged by imports from the United 
States. The usual customers have substantial home and 
export orders to place, but the opportunities for normal 
trading are limited. The whole of the heavy tonnage 
output is passing into use as it becomes available and 
producers are concentrating on those orders which are 
dus for completion by the end of the first quarter of the 
year. 

Cleveland Iron Trade.—Ample supplies of foundry 
iron are available for the requirements of licensed 
consumers. Parcels of Cleveland pig obtainable are still 
small and the prospects of a material increase of the 
limited make of local brands are slight. The tonnage of 
North-East Coast 


purposes are coming to hand from other iron-producing 
areas. Merchants are supplying slightly more iron than 
has been the case recently, but the tonnage passing 
through their hands is still insufficient to meet the 
demands of regular customers. Stabilised quotations of 
Cleveland pig are ruled by No. 3 description at 128s., 
delivered in the Middlesbrough district. 

Hematite.—The heavy make of hematite, supplemented 
by arrivals of American products, is hardly sufficient to 
meet the large and growing demand, but the outlook is 
regarded as somewhat better. It is hoped that further 
enlargement of production will be possible and imports 
from overseas are expected to increase. Customers 
dependent on the market for supplies are pressing for 
deliveries, but most of the tonnage is absorbed at the 
consuming, works owned by hematite producers. The 
official market values are governed by No. 1 grade of 
hematite at 138s. 6d., delivered to North of England 
areas. 

Basic Iron.—There is no basic iron on sale and the 
nominal price remains at 120s. 6d. The make is adequate 
for the requirements of the producers’ own steelworks 
and the small occasional surplus output is stored at the 
blast-furnaces. 

Foreign Ore.—Consumers have moderate stocks of 
foreign ore in hand and imports, which are better than 
had been expected, are improving. 

Blast-Furnace Coke.—Durham_ biast-furnace coke is 
plentiful, but there is not a great deal offered, and buyers 
are few, holders having substantial contracts to execute 
and local users having covered their requirements well 
ahead. The fixed prices are based on good medium 
qualities at 35s. 6d. f.o.r. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel are plentiful and substantial deliveries are adding 
to the moderate stocks of the re-rollers, whose plant is 
fully employed. Manufactured-iron firms are well sold 
and are turning out heavy tonnages, particularly of bars ; 


requirements. Light material is in increased request, 
Fede gremar nen pens Ravin: errand 
constructional steel has diminished enabled a 
expansion in the delivery of shipbuilding aD song to 
be made. Manufacturers of railway material have 
well-filed order books. Among the principal market 
quotations are :—Soft steel billets, 121. 5s. ; bard billets, 
131. 12s. 6d.; joists and sections, 151. 8s.; heavy plates, 
161. 3s.; and heavy rails, 141. 10s. 6d. 

Scrap.—Heavy grades of iron and steel scrap are in 
strong request and there is a considerable demand for 
most other descriptions. 








SPARKING PLUGS AND PARTS FOR Erre.—The United 
Kingdom Trade Commissioner at Dublin has forwarded 
to the Board of Trade a copy of the Control of Imports 
(Quota No. 35, Ninth Period) Order, 1941. This appoints 
the period March 1 to August 31, 1941, as the ninth period 
under the Order relating to the quotas for the importation 
into Eire of certain sparking plugs and component parts 
thereof. The quota for the period is fixed at 4,000 articles. 





MorTror TRANSPORT MAINTENANCE ADVISORY CoMm- 
MITTEE.—The Ministers of Transport and Supply have 
decided to set up a committee to advise them “on 


The committee will advise the two 
departments on the supply of motor-vehicle spares and 
accessories and the provision of maintenance and repair 
facilities for civilian road transport, including such 
matters as premises, equipment and labour. Mr. W. E. 
Rootes, president of the Society of Motor Manufacturers 
and Traders, will act as chairman, and car, light and 
heavy commercial vehicle garage and repair interests 
will be represented, as well as agents, factors, importers 





and public-service vehicle operators. 


NOTICES OF MEETINGS. 





Ir is requested that particulars fdF insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section : To-day, 2.15 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, 8.W.1. 
Lecture: “The Utilisation and Training of Labour 
Under War Conditions,” by Mr. B. C. Jenkins. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “ Calculations in 
Ship Design,” by Mr. E. E. Bustard. 

InstTIruTion oF STrRucTURAL ENGINtERS.—Yorkshire 

: Saturday, March 1, 2.30 p.m., The Hotel 
General Meeting. ““ Some 


INSTITUTION oF ELecTRICAL ENGINEERS.——North 
Midland Students’ Section : Saturday, Mareh 1, 2.30 p.m., 
The Hotel Metropole, King-street, Leeds. eo: 
Distribution of Underground Cables,” by Mr. H. K 
Briggs. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
ee ee een ee. 
W.C.2. Lecture: “ Earth Fault Protection.in Rural 
Areas,” by Dr. H. G. Taylor. 


Gray Lecture: 
Influenced by the Classification of Ships,” by Dr. 8. F. 
Dorey. Also at the North-Western Branch: Wednesday, 
March 5, 2 p.m., The Liverpool Engineering Society, 
9 The Temple, Dal>-street, Liverpool. Also at the 
Scottish Branch: Thursday, March 6, 7.30 p.m., The 
Royal Technical College, Glasgow. Joint Meeting with 
Tue INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 

INSTITUTE OF WELDING.—Scottish Branch: Monday, 
March 3, 7 p.m., The Institution of Engineers and 
Shipbuilders in Scotland, 39 Elmbank-crescent, Glasgow, 
C.2. “ What Have We to Fear in Welding ?” by Mr. 
W. Heigh. 

Roya Socrery or Arts.—Dominions and Colonies 
Section: Tuesday, March 4, 1.45 p.m., John Adam- 
street, Adelphi, W.C.2. “ Empire Primary Products in 
Relation to Post-War Reconstruction,” by Mr. F. L. 
McDougall. 

INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Sociely: Saturday, March 8, 2.15 p.m., The 
Institution of Electrical Engineers, Savoy-place, Victcria- 
embankment, W.C.2. “ A Brief Survey of the Creation 
and Evolution of Occupations, and a Consideration of 
Whether or Not Transport Can Be Considered a Profes- 
sion,” by Mr. C. F. King. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Activity is geueral in the asteel- 
producing sections, and outputs continue to show satis- 
factory increases. There is a heavy demand for basic 
billets, and the consumption of acid steel is substantially 
greater than was the case a yearago. The intense activity 
in firms turning out high-grade steels is reflected in the 
demand for steel-making alloys. Local works specialising 
in steelworks’ and ironworks’ machinery and related 
equipment are particularly busy. Local works and plant 
extensions include foundry rearrangement, additional arc- 
and high-frequency furnaces, new gantries and cranes, 
additional forging and heat-treatment facilities, and the 
installation of additional machine tools. Rolling mills 
and forges are operating at full capacity. Government 
requirements have now reached a high level, and ordinary 
commercial needs are also increasing. Light forgings 
and castings are in demand for various purposes, and 
hollow forgings and boiler drums are on order for elec- 
trical development schemes in this country and in the 
Colonies and Dominions. Sheffield works are supplying 
record tonnages of shipbuilding steel, forgings, castings, 
auxiliary machinery and tools to shipyards in the north. 
Steady progress is reported by the medium branches 
and the trade in agricultural machinery and parts is 
brisk, There is a heavy call for automobile steel and 
motor-car parts and fittings, notably crankshafts, gear- 
boxes, valves, cylinders and pumps. 

South Yorkshire Coal Trade.—Improved deliveries are 
reported in all classes of fuel. House coal needs are 
being met satisfactorily, and the demand for industrial 
fuel has been well maintained, while smalls and slacks 
find a ready market. Foundry and furnace coke are 
active media, and coke for central-heating purposes is in 





strong demand. 
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Fie. 53. 


THE MACHINING OF ALUMINIUM 
ALLOYS. 


Maxy firms who have hitherto mainly confined their 
attention to steel and brass and other copper-rich 
non-ferrous meta! alloys are now engaged in the large- | 
scale production of parts machined from extruded. 
rolled and cast aluminium alloys. These light materials | 
are by no means difficult to machine, but their parti- 
cular properties require a special technique if full 
advantage is to be taken of the economy resulting from 
the high speed at which they may be worked. For this 
rea:on, the Research and Development Department of 
Messrs. Northern Aluminium Company, Limited, has 
issued an authoritative brochure entitled ““ Machining 
of Aluminium Alloys,” in which many problems relating 
tocutting tools and materials, and mm A rere procedure, 
are dealt with. At the outset, it is pointed out that 
aluminium and its alloys possess in greater or lesser 
degree a number of physical ahd mechanical properties 
which profoundly affect their amenability to machining. 
The chief of these are a comparatively low resistance to 
penetration as typified by Brinell and diamond-hardness 
values, an elastic modulus of only 10,000,000 Ib. per 
square inch, a comparatively high coefficient of friction 
on steel, a high thermal conductivity and coefficient 
of expansion, and a relatively low notch impact 
strength. A study of these properties, it is indicated, 
suggests that tools used for the cutting of hardwoods 
are more suitable than those designed for the heavy 
metals, and this is true to a large extent, although, of 
course, modifications are necessary. | 

For the sake of brevity, the large variety of alloys 
at present available is divided, in the brochure, into 
& number of groups, each possessing more or less 
distinct machining characteristics. In group 1 are 
placed the wrought alloys not subjected to heat treat- 
ment; in group 2, the heat-treated wrought alloys ; | 
in group 3, the casting alloys ; and in group 4, the cast | 
and the wrought alloys requiring special considerations. | 
Alloys in group 1, namely, those containing a few | 





per cent. of magnesium and small quantities of man- 
ganese, iron, etc., and other materials of somewhat 
similar composition, offer little resistance to cutting ; 
this implies that tool pressure is low, but care is required 
to obtain good surface finish. Moreover, as their hard- 
ness is comparatively low, large top-rake angles are 
necessary, as well as a suitable lubricant. Group 2 
includes alloys varying considerably in hardness ; hence 
different cutting angles and top rakes are required. 
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These latter may be machined to a very good finish, ; for abrasive alloys, cemented-carbide tools, should be 
using high cutting speeds with small feeds and cuts. | employed, unless a few components only are required, 
The alloys in group 4 contain medium to high percen-| when carbon steel may, perhaps, be substituted. 
tages of silicon, as well as other elements. Those | A round-nosed tool is suitable for both roughing and 
containing up to 5 per cent. of silicon present a some- | finishing, and either a separate tool should be kept for 
what grey appearance after machining. The chips | the latter or it should be re-sharpened between the two 
tend to be torn rather than sheared from the work, | operations. The most suitable types of milling cutters 
demanding the use of tools with large top and side|are those of the inserted-tooth type, since a latge 
rake angles and comparatively low cutting speeds. | diameter, and consequently a high cutting speed, can 
A cutting lubricant and cooling medium, however, | be obtained, and it is also easier to employ the correct 
greatly assists the attainment of a good finish. Alloys | cutting angles. Ordinary cylindrical milling cutters 
in group 4, containing between 11 per cent. and 14 per | should have helical teeth, inclined at from 20 deg. to 
cent. of silicon, it is pointed out, are generally considered | 40 deg., to the axis. To obtain optimum results in 
to be the most difficult aluminium alloys to machine. | drilling aluminium, very high rotational speeds should 
The high silicon content, together with the occasional | be employed, and, to meet the demand, machines 
presence of hard free-silicon particles, causes rapid | have now been produced which operate at speeds as 
tool wear. High-speed steel tools are not recommended | high as 20,000 r.p.m. It is recommended that the 
except for short runs, but the use of tools tipped with | point angle should be rather larger than is used for 











Most of the alloys in this group contain fairly high | cemented carbides are stated to give excellent results. 
percentages of copper which is in solid solution after | For a finish of the order required for pistons and 
the heat treatment. They can be machined to a good | similar parts, it is usual to take a final cut of a few 
finish, with or without lubricant, the turnings being | thousandths of an inch with a diamond tool. 

normally in the form of long curls, A fairly wide| The brochure concludes with a review of data on 
variation in cutting properties exists in group 3, which | the various processes of machining. For lathe work 
includes the Y alloy and some free-machining alloys.'on aluminium alloys in general, high-speed steel or, 








steel, say, 130 deg. to 140 deg., and the rate of feed 
should be two or three times as fast as for steel. The 
normal twist drill having an angle of helix of 28 deg.. 
gives quite good results for shallow holes, but for deep 
holes a smoother finish is obtained by the use of drills 
with helix angles of 40 deg. Reamers of the spiral- 
fluted type are recommended. 
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Fie. 49. Spmitway GATES BEING INSTALLED. 
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Fie. 51. Lock CHAMBER APPROACHING COMPLETION. 
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UNITED STATES SHIP- 
BUILDING. 


Ow page 177 of this issue we publish an abstract 
of the second of two papers contributed to the 
recent annual meeting of the Society of Naval 
Architects and Marine Engineers, New “York, 
dealing with the construction programme of the 
United States Maritime Commission. This paper, 
summarising the engineering features of the new 
American vessels, supplemented the paper by Rear- 
Admiral Emory 8. Land, an abstract of which 
appeared on page 154, ante. These two papers 
indicated clearly how determined an effort is being 
made to reconstitute the mercantile marine of 
the United States on a basis that will render it a 
powerful factor in the national economy, and also, 
should the need arise, a valuable auxiliary to the 
naval forces of the country. With so extensive a 
programme in hand, however, there may appear 
to be some reason for the guarded reference made 
by Mr. Ronald Cross, M.P., Minister of Shipping, 
to the contribution that American shipyards might 
be able to make to British shipping needs, when 
he addressed the Royal Empire Society’'on “ The 
Merchant Navy at War,” on February 6. 

In some res . Mr. Cross’s allusions to the 
shipbuilding effort of the United States in the last 
war was open to criticism, in that it implied that 
the Allied shipping situation in 1917 and 1918 was 
saved by new building which “came mainly from 
the United States.” This, of course, was hardly 
the case, as the effect of the immense building 
programme undertaken by the Emergency Fleet 
Corporation was only beginning to be felt at the 
time of the Armistice ; but the remarkable feats 
performed by the American in organising 
shipbuilding on such a scale indicate that a similar 
expansion of output is not beyond the bounds of 
present possibility. Indeed, the main difficulty is 
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likely to be, once agaih, that of providing competent 
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officers and crews for the ships as they are delivered. 
This point has not been overlooked by the Maritime 
Commission, which inaugurated a well-planned 
training system to provide personnel for their own 
ships, concurrently with the placing of orders for 
the ships themselves; but the training: facilities 
are planned, of course, merely to meet the needs 
of the Commission’s programme of building. 

United States shipbuilding has experienced some 
curious vicissitudes in the 150 years or so during 
which American ships have been effective partici- 
pants in world maritime commerce. Even in the 
Eighteenth Century it showed remarkable powers 


nee, ee Eee 167 | of rapid expansion ; records indicate that the total of 
British Standard Specifications 168 | American foreign-going tonnage increased, in round 
Personal 168 | figures, from 124,000 tons in 1789 to 346,000 tons 
Tenders 168 | in 1790, and 439,000 tons in 1794. To some extent, 
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States, amounted to more than 970,000 tons. The 
expansion continued at an even greater rate when 
steam propulsion became general, and was further 
encouraged by the repeal of the British navigation 
laws in 1849; by 1850, indeed, the total United 
States tonnage was practically equal to that of 
Great Britain. The principal factor which caused 
the British total to advance so far ahead of the 
American in subsequent years was the general 
adoption of iron as a shipbuilding material, coupled 
with the absorption of American interest, and 
investable funds, in the interior development of 
that country. The great boom in United States 
railroad construction was carried out largely at 
the expense of American shipping, and it was not 
for many years—not, in fact, until the ‘eighties— 
that the United States Government concerned 
itself actively with the position of national shipping. 
The overseas trade of the country had expanded 
enormously, having more than doubled in the 25 
years following the close of the Civil War ; but by 
far the greater part of it was carried in the ships 
of the European countries. Comparatively littie 
was done to improve the situation, however, until 
the Spanish-American War of 1898 forcibly im- 
pressed upon the American people that they could 
not continue indefinitely to ignore their sea com- 
munications. From this realisation arose the 
national interest in the Panama Canal, the comple- 
tion of which gave United States shipping a con- 
siderable advantage on many sea routes. Never- 
theless, at the outbreak of war in 1914, only about 
10 per cent. of the overseas trade of the United 
States was carried in American ships, and the annual 
output of the United States shipbuilding industry 
was less than 360,000 tons. 

Following the entry of the United States into the 
war, practically unlimited powers were vested in the 
Shipping Board. These were exercised to the full, 
though at a cost which could only have been justified 
by the magnitude of the emergency. To this 
excessive cost, there is no doubt that the “ cost plus 
percentage” basis of contracting contributed 
materially ; but equally there is no question that 
the desired expansion was achieved in a remarkably 
short time. At the conclusion of hostilities, there 
were in the United States some 340 shipyards 
engaged in the construction of ocean-going ships, 
and the number of building berths had increased to 
nearly 1,300, including those at the three yards 
devoted to “fabricated” ships, situated, respec- 
tively, at Hog Island, near Philadelphia, Camden, 
New Jersey, and at Newark. In all, orders were 
placed for 3,164 ships, totalling more than 11} million 
gross tons. Not all of these were laid down, how- 
ever; 782 contracts were cancelled, after the 
Armistice, but some 3,000,000 tons gross of shipping 
were added to the United States mercantile fleet in 
1918. Not the least remarkable feature of the 
whole effort was the rapidity with which the 
personnel of the yards was augmented, largely by 
drawing on the reserves of steelworkers and other 
craftsmen normally engaged in constructional work 
in other fields. By September, 1918, the industry 
was employing nearly 359,000 men. + 

It must be admitted that much of this pheno- 
menal output consisted of ships which fell some 
way short of the ideal in both design and con- 
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struction. This applied particularly to some | 
features of the ships in which a composite eon. | 
struction was adopted. Wood bulkheads in steel | 
hulls proved almost impossible to keep tight, and, | 
in general, both the wooden and the composite | 


PROGRESS IN CABLE 


DESIGN. 
Tue electricity-supply engineer is concerned with 


ships could not be regarded as other than make-|the triply interlinked problems of generation, 
shifts. Most of them did not long survive the war, | transmission and distribution, with all, as Rudyard 
and numbers were eventually burned as the cheapest | Kipling used to be fond of saying, that those terms 
way to recover the metal. The ships sold recently imply. In dealing with these problems he is 
to Great Britain were of a better quality, however ; | assisted by the technical and commercial stafis of 
and although they had only a moderate speed, | the manufacturers and, in growing measure during 
even when new, they are certainly a valuable | the last decade, by research workers of all kinds. 
acquisition. There is no question that American It is not surprising therefore that a considerable 
aid will become more quickly effective if every | Sevatuze has grown up, ranging from the purely 
effort is directed towards expediting the existing | descriptive article, through the specialised research 
programme of the Maritime Commission, so releasing | monograph to the detailed standard text-book. 
older American tonnage. | It is interesting to note, however, that the space 
The policy adopted by the Commission has |devoted in all these ways to the various parts 
followed, to some extent, that adopted by the | of this wide subject is curiously uneven. Plant, 
earlier Shipping Board, in that they have taken | whether mechanical or electrical, receives the largest, 
prompt action to facilitate the extension of existing land perhaps an even disproportionate, share of the 
shipyards. Particulars were announced in January 'treatment. A good many words are also written 
of the large financial appropriations made for this |on subsidiary matters, which though interesting 
purpose. The Bethlehem Steel Company received | and informative, are still mainly by-ways. Con- 
for its Fore River, Staten Island, San Pedro and | versely, other branches have suffered an unaccount- 
Union establishments, credits amounting to some | able neglect. 
29,000,000 dols.; the Newport News Shipbuilding| Of these, the most important are the transmission 
and Dry Docks Company, 14,000,000 dols.; the | and distribution networks which link up the generat- 
New York Shipbuilding Corporation, 10,500,000 | ing station with the consumers’ apparatus and upon 
dols. ; and the Federal Shipbuilding and Dry Dock | the functioning of which much of that reputation 
Corporation, 5,500,000 dols. By the end of 1940, | for continuity, that our supply undertakings are so 
the Maritime Commission had placed orders for | rightly proud of, depends. There are, it is true, 
179 merchant ships, of which 91 had been launched | excellent text-books upon the subject, among which 
and 61 delivered. Early in January, President | those due to Beaver and Dunsheath deserve special 
Roosevelt announced that 200 additional cargo|mention. Papers on progress in cable design have 
vessels, amounting to about 1,500,000 tons, were | also been written, some of them in technical journals 
to be built, either by the Government in new | and some also in the Journal of the Royal Society 
shipyards, or in extensions of existing yards. These |of Arts. Some years ago, Mr. P. V. Hunter 
ships, it is stated, are to be fabricated as far as | provided a great deal of interesting information in 
possible. |the presidential address which he delivered to the 
Few details have been officially disclosed in this | Institution of Electrical Engineers, and the subject 
country regarding the sixty 10,000-ton cargo | has not altogether been neglected in the useful 
steamers contracted for by the British Purchasing | Reviews of Progress, which are published from time 
Commission in the United States and two com- | to time in the Journal of the same body. On the 
panies associated with the Todd Shipyards Cor- | whole, however, cable design has hardly received 
poration, but a certain amount of information has | the attention it deserves ; and for that reason we 
been announced in the American Press. Accord- | weloome what Mr. H. J. Allcock had to say on the 
ing to these sources, 30 of the ships are to be built | subject, as a manufacturer, in an address which, in 
at Richmond, California, and the other 30 at | happier times, would have been delivered before the 
Portland, Maine; and they are to have steam | Transmission Section of the Institution of Electrical 
reciprocating engines and cylindrical boilers. If, | Engineers. 
however, the contracts involve the construction of As Mr. Allcock points out, when war ceases there 
new shipyards as a preliminary, it is unlikely that | will be an even greater use of electricity than in the 
deliveries can take place before 1942, especially | past, partly because of the inherent advantages of 
in view of the heavy demands already being made | this form of energy, and partly because profound 


by the defence programme of the United States upon 
the resources of American steel works, the inci- 
dental problems of finding machine tools and other 
necessary equipment for all the shipyard extensions 
already authorised, and the equally or more serious 
problems of constructing propelling machinery in 
sufficient quantity and at a rate to ensure that ships 
are not kept for months, after launching, awaiting 
delivery of their machinery. 

There is no question of the ability of the United 
States to carry through an immense shipbuilding 


changes in our social system, to some of which we 
drew attention in a recent leading article, are 
jlikely to take place. It is reasonable to assume, 
therefore, that it will be necessary to reinforce the 
present grid interconnection system. This, in all 
| probability, will mean transmission at even higher 
voltages than are used at present, a state of things 
which, in itself, should Jead to some interesting 
problems. In addition, urban development will 
doubtless necessitate the use of more underground 
cable in place of overhead lines for transmission 
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programme at relatively short notice, when cost | purposes. The present position of the design of 
is virtually no object: nor, for that matter, is | high-voltage cables is, therefore, worthy of considera- 
there likely to be any immediate dearth of employ-|tion. What this position is may be summarised 
ment for the ships for some years after the end of the | by saying that multi-core cables of the belted type 
war, even if that end should come much sooner} have proved perfectly satisfactory for the trans- 


than appears likely at present. It seems very | 
regrettable, however, that the past history of the 
United States shipbuilding industry (not to mention 
that of this country and perhaps of Canada and 
Australia) seems likely to repeat itself after so 
brief an interval. All over the world, shipbuilding 
capacity is being expanded far beyond any needs 
that peace-time requirements are likely to bring 
forth. A primary object of the Maritime Com- 
mission was to plan ahead, so that the programme 





mission of power at pressures up to 11 kV, in spite 
of the fact that the dielectric within the electric field 
is non-homogeneous owing to the presence of the 
fillers, which are inserted to make the cored-up 
cable circular in cross-section, At higher voltages, 
however, the electric stress in the dielectric must be 
relatively increased above that present at the lower 
pressures. Otherwise, the thickness of the dielectric 
and the overall dimensions of the cable would 
become prohibitive, both from an economic and 
from a manufacturing point of view. The tangential 


could be spread uniformly over a period of yours. | 
The war has completely upset that laudable purpose, | stress caused by non-homogeneity thus becomes 
but no doubt the intention will be borne in mind, | important. In addition, if the cores separate 
and perhaps put into effect in calmer times. Some | owing to heating on loading, gaseous spaces will be 
similar scheme might well be planned to meet the formed which, at high stresses, tend to ionise and so 
needs of British shipping and shipbuilding ; though ; Shorten the life of the cable. It is true that this 
preferably by agreement within those industries | situation does not arise in the screened type of 
rather than by direct Government action. multi-core cable in which caeh insulated conductor 





is separately screened by either a metallic or a 
metallised tape or by a lead sheath. In this 
case, tangential stresses are not present and even if 
vacuous spaces should form owing to the separation 
of the cores, they will not be inside the electric field, 
so that ionisation, with its consequential deleterious 
effects, cannot occur. 

A fundamental factor in the design of cables for 
pressures of the order we are considering is, there- 
fore, the prevention of vacuous spaces arising 
within the electrical field. Even the most minute 
space may be enlarged in the course of ordinary 
operation, and ocelude gas which, under the influence 
of electrical stress, becomes highly ionised and 
consequently conducting. Such ionisation, of course, 
shortens the life of the cable, firstly by bringing 
about chemical changes in the hydrocarbons present, 
a process which in itself tends to enlarge the spaces ; 
and secondly by causing a gradual deterioration of 
the surrounding insulation. These being the condi- 
tions, it is unfortunate, as Mr. Alleock points out, 
that the normal impregnating compounds have a 
higher coefficient of expansion with temperature 
rise than the remainder of the materials used in a 
cable. The result is that as the load rises the excess 
volume of compound is expelled from the dielectric 
and does not return when cooling takes place, owing 
to the absence of sufficient restoring force. This 
tends to the formation of gaseous spaces at low pres- 
sure near the conductors. The problem is how to 
prevent the formation of such spaces, or, if they 
form, how to maintain them under a sufficiently 
high pressure to prevent ionisation. 

At pressures up to 66 kV this problem may be 
solved by making the conductors oval in cross- 
section, since on expansion a core of this shape 
becomes, more circular, thus enclosing within a 
given periphery a greater cross-section than it 
would have done had it retained the original ratio 
of its major and minor axes. A space for the excess 
compound is thus provided and, if some gas is still 
present, it is unlikely to have any deleterious effect 
on the life of the cable up to the pressures we are 
considering. At still higher working stresses, 
however, such as have to be taken into account 
under modern operating conditions, even these 
small spaces may become dangerous and it is 
necessary to use either an oil-filled, an oilostatic, or 
gas-pressure cable to suppress the ionisation. All 
these systems have been employed. Mr. Allcock, 
however, prefers the last, on the grounds that it 
requires less attention than an oil-filled cable, in 
which the maintenance of the stress field full of oil is 
a highly complicated matter. In the gas-pressure 
cable, on the other hand, a positive pressure is main- 
tained in the dielectric by means of gas under pressure 
between the dielectric and the pressure-retaining 
sheath. Any gaseous spaces which may form in the 
dielectric are thus always kept under sufficient high 
pressure to prevent ionisation and deterioration. 
Almost the only complication is that the lead sheath 
must be reinforced by circumferential and longi- 
tudinal tapes so as to withstand the gas pressure 
of 200 lb. per square inch which is maintained on 
the outer surface of the dielectric. It is claimed 
that this type of cable combines the simplicity of 
the normal type, with the added safety of the more 
complicated systems. No extraordinary precautions 
are necessary during installation and the design and 
construction of the joints and sealing ends offer no 
serious difficulties. 

It will thus be seen, as Mr. Allcock points out, 
that since the operating voltages have been generally 
increased, the design of the high-voltage cable has 
becomd more complicated, but that later develop- 
ments have been towards simplification. Never- 
theless, even further steps in this direction are 
necessary with a view to reverting to the “ straight ” 
type of cable at all pressures, and thus bringing 
about a reduction in the complications of running 
and maintenance which attend the use of the new 
designs. This can only be done by the use of new 
dielectric materials, and perhaps also by the develop- 
ment of a new technique in the method of their 
application. It is satisfactory to learn that research 
in these directions is being undertaken. It is to 
be hoped that this will result in a successful solution, 
so that when peace is restored full use may be made 
of the advantages which would accrue. 
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by means of a quartz oscillator control. In addition 
to such applications, the quartz crystal element may 
be associated with suitable electrical circuits to 
provide radio-frequency filters of a very high 
selectivity. The chief source of good natural 
quartz is Brazil, and the selection and testing 
the raw material and the production of suitably cut 
crystals for radio purposes is a highly s art. 
A special laboratory is maintained by the Post Office 
for the production, adjustment and testing of the 
quartz oscillators and resonators used by that 
department in its widespread activities in the field of 
telecommunications. Mr. Booth considered that 
the quartz crystal will play an increasingly important 
part in the ever-growing technique of communi- 
cations. 


Tue APPLICATION OF RESEARCH RESULTS. 
One of the functions of a Research Association 


NOTES. 


LeypEN UNIVERsITY. 

Tue closing of Leyden University by the Germans 
is the subject of articles by Professor E. J. Cole 
and Dr. L. C. Jackson in a recent issue of Nature, 
Professor Cole writing on Leyden’s contributions 
to biology and medicine, and Dr. Jackson on the 
contributions to physics and chemistry. Founded 
in 1575, when Holland, as now, was struggling for 
liberty, during the Seventeenth and Eighteenth 
Centuries Leyden occupied a leading place among 
Euro universities ; and, in the days of Boer- 
haave (1668-1738), students of medicine flocked 
to Leyden, as, a century later, students of chemistry 
went to Giessen and Heidelburg. One of the 
earliest Leyden experimenters was Willebrord Snell 
(1591-1626), who discovered the law of the refrac- 
tion of light and carried out the first geodetic 
measurements in Holland. Huygens (1629-95) was 
a student at Leyden; P. van Musschenbroek 
(1692-1761), who added much to the knowledge of 
the properties of matter and whose experiments in 
electricity resulted in the Leyden jar, for many 
years held the chair of natural philosophy ; and: it 
was at Leyden that van der Waals, in 1873, wrote his 
essay ‘‘ on the Continuity of the Gaseous and Liquid 
States.”” Two of her most distinguished physicists 
were H. Kamerlingh Onnes (1853-1926) and Hendrik 
Antoon Lorentz (1853-1928). We have often referred 
to the work of Onnes on the production of low 
temperatures, and, in our issue of October 20, 1922, 
we described the fine cryogenic laboratory. In 
1908, Onnes liquefied helium, and the same element 





the industry with which it is connected, but to 
make known the results of these investigations to 
its members. There is ample evidence to show that, 
in general, both these functions are being satis- 
factorily performed. A corollary, however, is that 
the members should study the various reports and 
apply the information given in them to their 
own work, otherwise all the care and ene 
expended are likely to be of no effect. That this 
is not always realised would appear from some 
remarks made by Mr. C. W. Marshall at the annual 
general meeting of the British Electrical and Allied 
Manufacturers Association on Friday, February 14. 
He admitted thaf the number of reports was very 

‘had and that even the most energetic members 
was solidified in 1926 by his successor, W. H. Keesom. | had some difficulty in absorbing the whole of their 
Onnes became professor of physics in 1882 and | contents. This difficulty is increasing as specialisa- 
retired in 1923. His contemporary, Lorentz, held tion becomes more common and is likely to grow 
the chair of mathematical physics from 1878 to/ still further as experts pour out streams of new 
1923; when he retired, Sir Joseph Larmor said | information and ideas. Added to this is the task 
that a survey of his activities provided a libéral | of ensuring adequate co-ordination between the 
education in the history of physical science for the | commercial and technical branches of any manu- 
past half century. Both Onnes and Lorentz were | facturing business, a problem which is, of course, 
elected foreign members of the Royal Society, jexacerbated by present conditions. Mr. Marshall, 
and both received the Rumford Medal, Lorentz in | | therefore, suggested either a narrowing of the width 
1908 and Onnes in 1916. In 1913, Onnes was | or a slowing down of the flow, so as to permit of 
awarded the Nobel Prize for physics, and five years | ‘selection without the necessity of examining all 
later Lorentz was awarded the Copley Medal. It | the reports that may be published. At present 
is a strange commentary on what Professor Cole | | this i is done to some extent by prefacing each report 
calls “* an offence against the light, and a crude and | by a summary which briefly sets out its utility and 
blundering negation of the ancient rights of univer- | scope. Other reports are reduced to the form of 
sities,” that, in 1900, the nation which has now | specifications, so that they can be readily absorbed. 
shut the doors of Leyden, published a Lorentz | Even so, something more is required, and it would 
Festschrift, to mark the jubilee of his doctorate. | ‘seem that, in addition to the main report, a simplified 
Leyden is not the only. Dutch instivation to suffer summary is desirable, something on the lines of the 
for, apparently, the Technical High School at Delft | practice which is now being followed by the Insti- 
has also been closed ; while, last autumn, the entire | tution of Electrical Engineers with the papers sub- 
law faculty of Utrecht University was, sent to a| mitted to it. In any case, however, it is essential 
concentration camp. that members should read what is provided for them 
when they receive it. That this is not always done 
was made quite clear by Mr. Marshall in the course 
of his remarks. 


Tue Enerxeerrnc Inpustrigs Association. 

The financial difficulties which war-time levels of 
taxation have imposed on firms with only a small 
capital, that have greatly expanded their scale of 
operations to meet war requirements, have been 
attracting considerable attention in recent months, 
and various suggestions have been made for meeting 
their immediate needs, in order that the fullest 
production may be maintained. With the primary 
object of enabling such firms to present to the 
appropriate Government departments a reasoned 
case for the consideration and amelioration of the 
anomalies which are hampering their operations, of 
which the incidence of the 100-per cent. Excess 
Profits Tax is one of the most serious, a number of 
firms in the Midlands and the North of England 
combined to form the Engineering Industries 
Association. Local Area Groups have been estab- 
lished in the Midlands, with an office in Coventry ; 
and in the North-Western Area, with offices in 
Stalybridge and Liverpool; and on Tuesday, 
February 25, a meeting of interested firms was held 
at the Waldorf Hotel, Aldwych, W.C.2, at which a 
resolution was carried, that a London Group should 
be formed. On the invitation of the chairman, 
Mr. T..G. John, M.Inst.C.E., of Messrs. Alvis, 








Quartz CrysTALs IN TELECOMMUNICATIONS. 

In a paper entitled “The Application and Use of 
Quartz Crystals in Telecommunications,” which has 
been recently submitted for discussion by the Insti- 
tution of Electrical Engineers, Mr. C. F. Booth 
stated that the British Post Office has been actively 
concerned for many years with both the application 
and production of the quartz oscillator. This 
oscillator provides the simplest means of producing 
electrical oscillations of very stable frequency, 
whether for laboratory purposes or for the control 
of radio transmitters, when a specific frequency is 
required in the range 50 kilocycles to 200,000 kilo- 
cycles per second, with a stability better than 
+ 100/10°, and it is almost the only solution for 
stabilities better than +10/10®. The type of quartz 
oscillator now in use has a frequency-temperature 
coefficient, of less than +2/10°® deg. C., and while 
the output power obtainable from such an oscillator 
is small, this may be readily amplified up to the 
highest powers required for radio transmitting pur- 
poses. Much of the success of the widespread use 
of radio communication rests on the ability so 
provided to maintain radio transmitters upon 
their allocated frequencies within narrow tolerances. 
For example, a feature of present-day broadcasting 
involves the operation of several transmitters on 
the same frequency. These transmitters may not 
vary in frequency by more than 1 cycle per second, 


of 


is not only to investigate problems of interest to | 


secretaries, outlined the origin and p of the 
Association, which, he stated, y included 
more than 140 firms. Its objects were supplemen- 
tary to those of existing trade organisations, and it 
was designed to embrace all- firms engaged in 
a and allied and cognate trades and 
industries.” A memorandum had been prepared, 
and had been submitted to the Treasury and to an 
influential group of Members of Parliament, putting 
forward various suggestions to meet the urgent 
needs already demonstrated to exist. Among the 
suggested methods of alleviation were a reduction 
in the rate of Excess Profits Tax ; the retention by 
firms of a proportion of the tax, subject to certain 
| restrictions on its allocation; the variation of 
“standard” profits in individual cases, in some 
relation to the profits actually made in the pre- 
ceding year; and the bestowal of wider powers 
on the Board of Referees, to deal with special 
applications for allowances and abatements. After 
some discussion, the resolution to form a London 
and Southern Area Group was carried, nem. con., and 
a provisional executive committee were appointed. 
The Area consists of the counties of Dorset, Hamp- 
shire, Wiltshire, Middlesex, Sussex, Surrey, Kent, 
Cambridge, Essex, Suffolk and Norfolk. The office 
for the Area is at 39, New Broad-street, London, 


Tgy | E.C.2. 


CoNCRETING AND BRICKLAYING IN CoLD WEATHER. 

Reference was made in ENGINEERING for Decem- 
ber 20, 1940, to the Wartime Building Bulletin 
No, 11, issued by the Department of Scientific and 
Industrial Research. It deals with the precautions 
to be taken when concreting and bricklaying in 
cold weather, to ensure the least possible delay in 
urgent building work. The contents of this Bulletin, 
which are of considerable practical value, have now 
been summarised in a leaflet, copies of which can be 
obtained on application to the Building Research 
Station, Garston, Watford, Herts. It is pointed out 
that cold weather, even if severe and prolonged, 
need not hold up concreting and bricklaying if 
certain precautions are taken. A close watch should 
be kept on the temperature by using a thermo- 
meter, to prevent the setting of cement being stopped 
by the water freezing and green concrete being 
broken up. The hardening of concrete is greatly 
retarded in cold weather, even if it is not actually 
stopped ; with the result that shuttering cannot 
be stripped so soon, or loads applied to the concrete 
or brickwork so quickly. It is recommended 
that all concrete work should be tested before 
putting a load on it, and that rapid-hardening 
cement should be used wherever possible. Under 
normal winter conditions, it is advisable to-have the 
aggregate, cement and mixing plant in a sheltered 
place. Conereting should not be carried at a 
temperature below 38 deg. F., and if it has to be 
stopped, the work should be protected. Before 
stripping the shuttering, care must be taken that 
the concrete has thoroughly set and will withstand 
cube tests. During prolonged severe weather, it 
may be necessary to pre-heat the materials and 
shuttering, and to apply heat to the newly placed 
concrete. Hints are given on the best methods of 
doing this. External slabs should not be placed on 
frozen ground. Brickwork is not likely to be 
affected by frost to the same extent as concreting. 
In slight frost, progress can be maintained by 
keeping the stacks dry and covering up the work. 
During severe weather, the sand, lime and cement 
should be kept in a sheltered place, and the bricks 
should be covered and not dipped in water before 
laying ; like the water and sand, in fact, they should 
be preheated, A sheet of iron with a paraffin stove 
underneath can be used as a mortar board, and the 
work should be covered at the side and top with 
sheeting. Rich rather than lean mortars should be 
employed. 

















CONTROL OF MERCURY AND MERCURY COMPOUNDS.— 
The Minister of Supply has issued an Order, entitled 
the Control of Mercury (No. 5) Order, 1941, which came 
into force on February 10, and revokes previous Orders. 
Its main éffect is to reduce the maximum prices at 
which certain mercury compounds may be sold. Inquiries 
and communications regarding the Order should be 
addressed to the Ministry of Supply (Code HA), Raw 
Materials Department (Mercury Control), The Castle, 
Warwick. 








and such stability has only been obtained in practice | Limited, Mr. Bertram Nelson, one of the two general 








ENGINEERING. 





FEB. 28, 1941. 











174 


THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held on Friday, Feb- 
tuary 21, at Storey’s Gate, St. James’s Park, 
London, 8.W.1, the chair being occupied during 
the first part of the meeting by the retiring 
President, Mr. Asa Binns, Wh.Ex. 


Tue Late Dr. H. 8S. Heve-Seaw. 


After the transaction a the formal business, 
Mr. Binns announced the death, on January 30, 
of Dr. H. 8. Hele-Shaw,* past-president, and dwelt 
at some length on the great services he had rendered 
to the Institution. The secretary then referred to 
the loss by death recently of two other outstanding 
members, viz., Professor B. P. Haight and Colonel 
C. H. Kuhne.t The members stood, as a mark of 
respect during these announcements. 


Honorary Lire MEMBERS. 


The President then announced that the Council 
had that day conferred upon Sir John E. Thorny- 
croft, K.B.E., the honorary life membership of the 
Institution. Sir John, who had joined the Instj- 
tution in 1899, had been a member of Council from 
1924 to 1936, vice-president in 1936, president in 
1937, and had served as past-president on the 
Council from 1938 to 1940. 


PRESENTATION OF PRIZEs. 


The Council awards for papers were then presented 
by the President. These were :—The Thomas 
Hawksley Gold Medal to Dr. F. D. Smith, B.Sc. 
(Eng.) and bronze replicas of the medal to Mr. E. H. 
Lakey, B.Se.(Eng.), Mr. H. Morgan, and Mr. C, A. 
Luxford, B.Sc., for a group of papers, viz., “‘ The 
Admiralty Cathode Ray Oscillograph Engine Indi- 
eator,” by Dr. Smith, Mr. Lakey and Mr. Morgan, 
““ Basic Principles in the Design of Cathode Ray 
Oscillograph Indicators,” by Dr. Smith, and “ Stress 
Measurement by Magnetostriction,” by Dr. Smith 
and Mr. Luxford. The George Stephenson Prize, 
with bronze plaques, to Dr. R. C. Plumb, B.Sc. 
(Eng.), and Professor A. C. G. Egerton, M.A., for 
their paper on “A Criterion for Knock in Petrol 
Engines.” The Dugald Clerk Prize to Mr. G. W. A. 
Green, B.Se., for his paper on “ Fuel Injection in 
Oil Engines in Relation to Combustion.” The Water 
Arbitration Prize to Dr. E. G. Holley, M.Sc.(Eng.), 
for his paper on 
Strengths of Various Steels with Circular, Square 
and Rectangular Sections.” The Stanley Premium 
to Professor W. T. David, Sc.D., and Dr. A. 8. Leah 
for their paper on “Fuel Economy in Petrol 
Engines.” Herbert Akroyd Stuart Prizes to Dr. 
G. F. Mucklow for his paper on “ Exhaust- Pipe | 
Effects in a Single-Cylinder Four-Stroke ig 
and to Mr. R. W. Zdanowich, M. A., and Mr. T. 
Wilson, B.A., for their paper on “ The Elements of 
Pendulum Dampers.”” The Thomas Lowe Gray 


Prize to Professor W. Kerr, Ph.D., Dr. J. F. Shannon | 


and Dr. R. N. Arnold for their paper on “ The 
Problems of the Singing Propeller.” The T. Bernard 
Hall Prize to Mr. F. Dollin, B.Se.(Eng.), for his 
paper on “ Investigation of Steam Turbine Nozzle 
and Blading Efficiency.” 

The Graduates’ and Students’ prize list comprised 
the following :—London Section, Mr. P. L. Spencer, 
B.Sc. (Eng.), for his paper, “ An Introduction to 
Patents” ; North Western Section, Mr. T. D. Wal- 
shaw, B.Sc., for his paper, “ The Development of the 
Gas Engine”; Mr. E. Alcock, B.Sc. (Eng.), for his 
papet on “Some Notes on Machine Design” ; and 
Mr. A. E. Pearman, for his paper on “Steam 
Turbines for Process Steam.” The Hele-Shaw 
National Certificate Prize was awarded to Mr. 
George Nuttall, a student at Burnley Municipal 
College and trained in the engineering workshops 
of Messrs. Butterworth and Dickinson, Burnley. 


ANNUAL REPORT. 


In moving the adoption of the annual report, the 
President observed that in six years the Institution 





* ENGINEERING, page 114, ante. 
+ ENGINEERING, page 74, ante. 
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“The Static and Fatigue Torsion | 


should be celebrating its centenary. The President 
then in office might possibly glance backwards at 
the conditions under which the Institution operated 
in 1940. Members, he thought, would agree that 
its activities had been maintained reasonably well. 
Meetings had been held, Journals and Proceedings 
had appeared regularly, the Library services had 
functioned throughout, and examinations had been 
held, and all this in spite of diminution of staff. 
The finances of the Institution were in first-rate 
order, and the membership had increased. It was 
not possible to foretell its future, but courage to 
meet it could be derived from the experience 
of the past year. The motion having been 
seconded from the body of the hall by Mr. Lewis 
A. Smart, was put to the meeting and carried 
without dissent. 

The following is a summary of the report :— 

The ninety-third annual report, for the year ended 
December 31, 1940, showed a net increase on the roll of 
membership of 546 names, the total having reached 14,225. 
The largest increase was that of Associate Members. 
The grades of Graduate and Student had increased, the 
remaining four grades all showing a decline. Among the 
losses by death, 156 in number, were Mr. H. C. Armitage, 
member of the Midland Branch Committee ; Sir Thomas 
Hudson Beare, Chairman of the Joint Committee with 
the Scottish Education Department on National Certifi- 
cates ; Mr. R. J. Chalmers and Mr. William Leslie, former 
members of the Australian Advisory Committee; Mr. 
W. M. Vacy-Ash, member of the Indian Advisory 
Committee; Sir Robert Hadfield, Bart., past vice- 
president ; Mr. L. W. Schuster, reporter to the Welding 
Committee; Sir George Willis, member of council ; 
and Mr. G. E. Wolstenholme, former chairman of the 
Yorkshire Branch. The total revenue for the year 
ended December 31, 1940, was 41,9451., as against 
41,3971. for the previous year. The balance of revenue 
over expenditure was 5061., compared with 451. for 1939. 
| A sum of 2.4981. had been carried to the General Reserve 
Fund this year. A further sum of 3211. had been expended 
on air-raid precautions. During the year, grants 
amounting to 1,457l. were made to the branches and 
graduates’ sections, exclusive of the administrative and 
| other expenses at headquarters. Mr. C. W. J. Taffs, 
M.Se. (Eng.), Barrister-at-Law, had been appointed 
assistant secretary of the Institution. Mr. Frank W. 
White, chief clerk, had resigned on account of ill health. 
The Library had proved of use to the fighting Services 
and to Government Departments, as well as to members. 
Searches for information to the number of 758 had been 
made by the staff in 1940, and 3,202 books had been lent 
to members in all parts of the British Isles. Several 
interesting gifts had been made to the Institution, 
including a silver loving cup formerly belonging to George 
Stephenson, and some drawings by James Nasmyth, 
together with his sketch book. 

The work of the Coal and Gas-Engines Committee had 
been suspended temporar ly in view of the setting up 
of a number of specialised committees, to deal with 
the exploitation of indigenous fuels, by the Mines Depart- 
ment. The Sub-Committee on Carbide ‘Tools under the 





chairmanship of Mr. J.M. Newton, B.Sc., had been streng- 
| thened by the addition of Dr. C. Sykes, Superintendent 
of the Metallurgy Department of the National Physical 
Laboratory. The reporter was now Dr. R. N. Arnold, 
| M.S., B.Sc., and the work was being continued. The 
Research Committee on High-Duty Cast Irons is now 
under the chairmanship of Professor A. L. Mellanby, 
D.Sec., and the work has been continued at the British 
Cast Iron Research Association under the supervision 
of Mr. J. G. Pearce, M.Sc. The programme was modified 
to study phosphoric high-duty cast irons, on which a 
report will shortly be issued. The collection of material 
for the report of the Exploratory Committee re Heat 
Transfer in Boilers, under the chairmanship of Major 
William Gregson, M.Sc., is not yet complete. 
outstanding experimental work of the Pipe Flanges 
Research Committee under the chairmanship of Dr. H. L. 
Guy, F.R.S., has been practically completed. A third, 
and final, report will be published in due course, Mr. H. J. 
Tapsell being the reporter. No topics for experimental 
investigation by the Pressure Vessels and Piping Research 
Committee, chairman, Dr. 8S. F. Dorey, have been 
received this year. The sub-committee appointed to 
revise the Refrigeration Committee’s Charts, chairman 
Dr. Ezer Griffiths, F.R.S., has presented its report and 
has issued charts of four of the refrigerant substances. 
The work of the Exploratory Committee on Splined and 
Serrated Shafts and Hubs has been deferred unt! the 
termination of hostilities. No joint meeting of the general 
research committees of the Institution of Civil Engineers 
and this Institution has been held this year, The Joint 
Research Committee of the Institution and the Institution 
of Production Engineers, chairman Mr. Asa Binns, Wh.Ex., 
have approved Part I of Acceptance Test Charts for 
Machine Tools. The committee greatly regrets the 
death of Mr. H. C. Armitage, deputy-chairman. 





The | 





BENEVOLENT Funp. 

Major W. Gregson made a brief appeal on behalf 
of the Benevolent Fund, which at the moment, he 
said, had an income of about 3,000/. per annum, 
an amount greatly disproportionate to the member- 
ship of over 14,000. If each member subscribed 
only ll. Is. Od. a year, every associate member 
10s. 6d., and those of the other grades 2s. 6d., 
the fund would have an income of about 7,000. 
per annum. The present income allowed only a 
small grant to be made to 59 cases of hardship. 


APPOINTMENT OF AUDITOR. 

It was proposed by Mr. H. H. Johnson and 
seconded by Mr. J. Reeve that Mr. Raymond 
Crane, F.S.A., be re-appointed to audit the accounts 
of the Institution for the coming year. The motion 
was carried unanimously. 


ELECTION OF OFFICERS. 

The Secretary then announced the result of the 
ballot for the Council for the coming year. This 
was as follows :—President, Mr. W. A. Stanier ; 
vice-presidents, Dr. H. L. Guy, F.R.S., and Professor 
Andrew Robertson, D.Sc., F.R.S.; members of 
council, Mr. O. V. 8. Bulleid, Wing-Commer. 
T. R. Cave-Browne-Cave, C.B.E., Mr. Christopher 
Hinton, M.A., Eng. Vice-Admiral Sir George Preece, 
K.C.B., Professor Dempster Smith, M.B.E., 
M.Sc.Tech., Mr. W. C. Mitchell, and Mr. W. H. 
Evans (associate member). The three immediate 
past-presidents would serve on the council; as 
would the chairmen of the several branches. 


INSTALLATION OF NEW PRESIDENT. 

At this point the retiring president, Mr. Asa 
Binns, rose to invite the newly-elected president, 
Mr. W. A. Stanier, to take the chair. The Institu- 
tion had been fortunate, Mr. Binns said, in having a 
number of eminent locomotive engineers as president, 
their first president, George Stephenson, having 
also belonged to that branch of the profession. 
Even during the short period of ten years he had 
been a member of council, continued Mr. Binns, 
two locomotive engineers, Colonel Kitson Clark 
and Sir Nigel Gresley, had, in turn, been president. 
The new president, Mr. Stanier, had taken an active 
interest in the work of the council, had been regular 
in his attendance at committee meetings, and had 
taken his full share of responsibility as chairman 
of various committees. He held the position of 
Chief Mechanical Engineer of the London Midland 
and Scottish Railway, which was one of the finest 
appointments in the locomotive engineering world. 

Mr. Stanier, on taking the chair, said he felt that 
his election to it was the highest honour to which 
he could attain. Although the work of the Institu- 
tion was hampered, to some extent, by the present 
difficult conditions, he hoped that during his year 
of office its work would not diminish, but rather 
increase. He would do his best to carry it on and 
to follow, as far as he could, the example set by 
his distinguished predecessors. 

Mr. L. St.L. Pendred, past president, proposed a 
vote of thanks to the retiring president. He had 
served for some time on the council with Mr. Binns, 
he said, who had done excellent work on what were, 
perhaps, the two most important committees of the 
Institution, viz., the Membership Committee and 
the Finance and House Committee. He had been 
called to the chair in, possibly, the most difficult 
times that the Institution had ever had to face 
and the members had much to thank him for. 
The motion, after being appreciatively seconded 
by Dr. S. F. Dorey, was put to the meeting and 
carried unanimously. 

Mr. Binns, in acknowledgment, said he had hoped 
to work much harder in his high office than he had 
been able to do, but the year had been a difficult one 
and since last August his health had not been very 
good. The way in which the council attended to 
their duties and loyally supported their president 
had made his own work, in spite of disabilities, a 
pleasure. From Mr. Montgomrey and the Institu- 
tion staff he received unbounded loyalty and service 
for which he was grateful. One of the more dis- 
appointing features of his year of office had been 
the curtailment of most of the social activities of the 
Institution and of other institutions. 


(To be continued.) 
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OBITUARY. 


MR. ALBERT HALL. 


WE regret to record the death of Mr. Albert Hall, 
which occurred as the result of a road accident. on 
Tuesday, February 11, at the age of sixty-three. 
He was for many years assistant to Ferranti at the 
time when the latter was investigating the possi- 
bilities of the internal-combustion turbine ; later 
he became interested in radio research. 

Albert Hall was born at Portsmouth in 1878 and 
entered H.M. Dockyard in that town as an appren- 
tice at the age of fifteen. He gained a Whitworth 
Exhibition in 1898 and went to the Royal College of 
Science in London to study under John Perry. 
In 1902, he became assistant to Ferranti and worked 
with him during the next twelve years on the 
problem of the internal-combustion turbine. Fer- 
ranti’s idea was that success in this direction would 
be gained by applying the experience obtained with 
steam. Thus the investigation started with experi- 
ments on materials capable of withstanding very 
high temperatures and stresses. Endeavours were 
also made to improve the methods of air compression 
and the heating of air at constant pressure. Turning 
his attention to steam, he devised a system of pro- 
gressive feed heating, while later came the important 
development of re-superheating. In the Ferranti 
turbine, steam was admitted at a pressure of 180 lb. 
per square inch and a temperature of 400 deg. C., 
was exhausted at 18 lb. per square inch and re- 
superheated to 400 deg. C. before being passed back 
again to the turbine. The final exhaust to the 
condenser was passed through a regenerator on its 
way to the feed-water system. The use of what was 
then a high temperature necessitated the employ- 
ment of special blades and a blade with a soft-steel 
body protected by an outer coating of nickel was 
devised. The machinery for this purpose was 
designed by Hall, who was also partly responsible 
for Ferranti’s self-lubricating thrust bearing. 

Cotton spinning was another business in which 
Hall became involved as Ferranti’s assistant, the 
special problem being to raise the spindle speed 
from 6,000 r.p.m. to 20,000 r.p.m. For this purpose, 
small turbines which were at first driven by water, 
then by oil, and, finally, by air, were devised, a 
speed of 60,000 r.p.m. being attained on test. The 
speed selected as safe and satisfactory was about 
24,000 r.p.m., and the turbine was air lubricated. 
Technically, this work was highly successful, but 
the relatively high cost of making the equipment 
prevented its commercial development. During 
the 1914-18 war, Hall did useful work at the Ministry 
of Munitions in designing plant for filling shells, 
and in 1919 he was appointed technical adviser 
to the British Mannesmann Tube Company. He 
also resumed his position as Ferranti’s assistant. 

In 1922, he first became engaged in radio matters 
and these became his dominating interest for the 


articled to Mr. Frank Livesey, chief engineer of the 
South Metropolitan Gas Company, under whom he 
served for three years. 


draughtsman until the summer of 1877, During 
this period he was engaged on the exceptionally large 
centrifugal pumps supplied by Messrs. Gwynne 
for the Ferrara reclamation scheme in Italy, and 
also on a big pumping plant for the water supply 
of Hyderabad. He left Hammersmith to join the 
drawing-office staff of Messrs. James Simpson and 
Company, at Pimlico. A somewhat unusual 
contract for that period, on which he was engaged 
during the few months that he was there, was heat- 
ing plant for the Palm House in Kew Gardens. 
The latter part of 1877 he spent with Messrs. 
Thomas Owens, Whitefriars, on hydraulic mach- 
inery. 

In January, 1878, Wingfield was engaged as 
engine draughtsman by Messrs. John I. Thornycroft 
and Company, continuing in the drawing office for 
nearly 44 years ; but, in June, 1882, he was placed 
in charge of the steam engineering side of the firm’s 
business, a position which he held until 1901. 
In this capacity, he was intimately concerned 
with the design of the machinery for H.M.S. Speedy, 
the first vessel of any size in the British Navy to 
be fitted with the Thornycroft water-tube boiler, 
when he obtained a similar appointment with 
Messrs. Willans and Robinson. Subsequently, he 
commenced practice in Westminster as a consultant, 
specialising in legal work. He was one of the 
British Government’s representatives on the tech- 
nical juries at the Brussels and Turin Exhibitions, 
presiding, at the latter Exhibition, over the Inter- 
national Jury on Prime Movers. When, in 1913, the 
Institution of Civil Engineers appointed a committee 
to revise the procedure to be adopted in tabulating 
the results of steam engine and boiler trials, Wing- 
field acted as its secretary. During the war of 
1914-18, he was on the staff of the Ministry of 
Munitions, being engaged, first, on technical details 
connected with the manufacture of shrapnel shell, 
and subsequently, with the supply of forgings to 
the national ordnance factories. Mr. Wingfield 
was elected to the Institution of Civil Enginecrs as 
associate member in 1881, and became a member 
in 1896. For a number of years he took an active 
part in the selection of the Engineering Abstracts 
which the Institution publishes jointly with the 
Institution of Naval Architects (of which he was 
also a member), and other technical societies. 


MR. H. CG. HEAD. 


Mr. Henry Coteman Heap, who died on Feb- 
ruary 13, at his home in Winchester, at the age of 68, 
had been engineer and general manager, from 1904 
to 1938, of the Winchester Gas and Water Company. 
He was born in 1872 and was educated at Manor 
House School, Clapham, and at Finsbury Technical 
College. On leaving the college in 1890, he was 


In 1892, on the completion 


remainder of his life. 


receiving set. 


MR. C. H. WINGFIELD. 


A pirct link with the early days of high-speed 
warship construction has been severed by the death, 
at Edinburgh, on February 15, of Mr. C. H. Wing- 


Since 1930, he had acted as 
head of the Radio Department of Ferranti, Limited, 
and played a leading part in the radio activities 
of that firm from the design of their first audio 
frequency transformer to the design of the latest 
In 1931, he was responsible for the 
first commercial super-heterodyne receiver made in 
, and he contributed much to the perfection 
of the moving-coil loud speaker. 





field, M.Inst.C.E., formerly manager of the engineer- 
ing department of Messrs. J. I. Thornycroft and 
Company, Limited, when their shipyard was 
situated at Chiswick. He was 86 years of age. 
Charles Humphrey Wingfield was a native of 
Huntingdonshire, where he was born on May 20, 
1855. His early education was received at private 
schools, after which he was for five years at Hailey- 
bury. At the age of 18, he was apprenticed for 
three years with Messrs. J. and H. Gwynne, at 


as District Member of Council in 1911-12. Subse- 
quently, he served for three years (1917-20) as a 
Member of the Council. 


Betts has been appointed chairman of the Sheffield 
Hollow Drill Steel Manufacturers’ Export Group. The 
secretaries are Messrs. Peat, Marwick, Mitchell and 


of his pupilage, he was engaged as assistant on the 
staff of the South Metropolitan Gas Company, 
remaining in that position until 1897, when he was 
appointed assistant engineer to the Bournemouth 
Gas and Water Company. Seven years later, he 
obtained the appointment with the Winchester 
Water and Gas Company which occupied the rest 
of his professional career. He also acted as consul- 
tant to other gas and water companies. Mr. Head 
was a member of the Institution of Civil Engineers, 
which he joined as associate-member in 1898, being 
transferred to the grade of member in 1916. He was 
also a member of the Institution of Mechanical 
Engineers, to which he was elected in 1904, being 
transferred to member in 1914 ; and of the Institu- 
tion of Chemical Engineers. He became a member of 
the Institution of Gas Engineers in 1904, and acted 








SHEFFIELD DRILL STEEL Export GRouP.—Mr. W. H. V. 


LETTER TO THE EDITOR. 


THE SPECIFIC SPEED OF PUMPS 
AND TURBINES. 
To THE EpIToR OF ENGINEERING. 

Str,—In your issues of September 6, November 8, 
November 15, and December 13, 1940, you pub- 
lished some letters and articles by Mr. J. R. 
Finniecome on “ The Specific Speed of Pumps and 
Turbines,” and on allied subjects. 

These contributions cannot be considered to be 
complete without a reference to the work on this 
subject contained in a paper published by the 
Institution of Electrical Engineers, in June, 1921, 
by Mr. K. Baumann, entitled “Some Recent 
Developments in Large Steam Turbine Practice.” 

So far as I know, this latter publication was the 
first which develops this particular criterion. 

Yours faithfully, 
Thornhill, Hale road, H. L. Guy. 
Hale, Cheshire. 
February 17, 1941. 








SCIENCE, NATIONAL AND 
INTERNATIONAL.* 


By Dr. A. V. Hit, M.P., F.R.S. 


I SHOULD be the last to claim that we scientific 
men, as a class, are less liable to prejudice on 
grounds of self-interest, race, politics, or religion 
than other educated people ; and we should deceive 
ourselyes, and perhaps some uncritical members of 
the public, if we were to assume (a8 some of us 
seem to do) that scientific eminence, or the scientific 
habit of mind, as such, or even scientific notoriety. 
give any special virtue to our opinions on more 

topics. It is, nevertheless, a fact that the 
nature of their occupation makes scientific men 
particularly international in their outlook. In its 
judgments on facts, science claims to be independent 
of political opinion, of nationality, of material profit. 
It believes that Nature will give a single answer to 
any question properly framed, and that only one 
picture can ultimately be put together from the 
very complex jig-saw puzzle which the world 
presents. Individual and national bias, fashion, 
material advantage, a temporary emergency, may 
determine which part of the puzzle at any moment 
is subject to the greatest activity. For its final 
judgments, however, for its estimates of scientific 
validity, there is a single court of appeal in Nature 
itself, and nobody disputes its jurisdiction. Those 
who talk, for example, of Aryan and non-Aryan 
physics, or of proletarian and capitalist genetics, as 
though they were different, simply make themselves 
ridiculous. For such reasons the community of 
scientific people throughout the world is convineed 
of the necessity of international collaboration ; 
has practised such collaboration for many years, 
indeed, along the centuries ; and has built up an 
elaborate system of congresses and unions of stan- 
dards, units and nomenclature, and of abstracting 
journals, together with a widespread interchange of 
research workers and ideas from one country to 
another. 
In no other form of human activity, therefore, 
has so complete an internationalism spread through- 
out the national structure of society ; in no other 
profession or craft is there so general an under- 
standing or appreciation of fellow workers in other 
parts of the world. This implies no special merit 
or broadmindedness on the part of scientific men ; 
it is their very good fortune, a good fortune which 
involves obligations as well as privileges. For 
example, when the Nazis in 1933 began their perse- 
cution of Jews and Liberals in Germany, it was the 
scientific community in many other countries which 
came most quickly to the rescue of their colleagues : 
not out of any special generosity, but because, 
firstly, they had personal knowledge of those who 
were being persecuted, and, secondly, they realised 





* Address on “ Science, National and International, 
and the Basis of Co-operation,” delivered at the Annual 
General Meeting of the Parliamentary an Scientific 
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that such persecution struck at the basis of the 
position of science and scientific workers in society. 
Again, in the treatment of aliens in this country 
during the present war, the scientific community 
more than any other, and quite regardless of political 
complexion, has stood for a liberal and reasonable 
policy : desiring both to maintain the high tradition 
which the world of learning has inherited fronr the 
past, and also to make use of the willing help of 
people whom it knew personally to be loyal to the 
eause of freedom for which we are fighting. Again, 
in the United States to-day there is no section of 
the public so unanimously concerned for the victory 
of British arms as the community of university, and, 
particularly, of scientific people. These realise 
that the basis of all progress in science and learning 
is international co-operation, and they cannot con- 
ceive how such co-operation could be possible under 
a Nazi domination of the world. 

It may well be, then, that, through this by-product 
of international co-operation, science may do as 
great a service to society (just as learning did in 
the Middle Ages) as by any direct results in improving 
knowledge and controlling natural forces : not—as 
I would emphasise again—from any special virtue 
which we scientists have, but because, in science, 
world society can see a model of international 
co-operation carried on not merely for idealistic 
reasons, but because it is the obvious and necessary 
basis of any system that is to work. 

One of the great tasks lying before scientific 
people after the present war will be to rebuild, and 
to rebuild on a firmer and better foundation, the 
international scientific organisations which have 
come into being in the last 70 years, particularly 
during the present century. The earliest of these 
was the International Bureau of Weights and 
Measures, established in 1873. An International 
Geodetic Association followed, and, in 1903, an 
International Seismological Association on the 
same lines. Arising from the initiative in 1898 of 
the Academies of Munich and Vienna, together with 





relationships, in learning and the arts of peace, as 
well as in social and economic directions, is a matter 
of great concern about which we should be thinking 
already. In so doing, a disinterested body of high 
standing such as the British Academy is, with no 
particular political axe to grind, might render the 
greatest possible service to the State. Science will 
have a special part to play, now and in the future, 
in national and international affairs, and it is right 
that independent science should have access to the 
chief centre of government. Other branches of 
disinterested learning, however, have an equal, if 
different application, and one would like to see for 
them a similar machinery created. Science is at 
last coming into its own in relation to social, national 
and international affairs. The older branches of 
learning, too long contemptuous, have begun to 
realise the situation : but that need not mean that 
social, historical, economic, literary and _philo- 
sophical studies will have their influence diminished ; 
only that the influence of learning as a whole will 
be increased. 

To return to my story, just before the end of the 
last war, in 1918, representatives of the academies 
of all the allied countries met in London, and later 
in Paris, to discuss the formation of a new inter- 
national scientific organisation. In July, 1919, the 
first General Assembly of the International Research 
Council, as it was to be called, met in Brussels. 
Representatives of the Central Powers were not 
invited, and a misunderstanding which then arose 
was made an excuse for declining an invitation which 
was sent to each of them a few years later. This 
unfortunate state of affairs persisted. German 
professors who feel themselves insulted are difficult 
people to appease, and, indeed, the fault was not 
all on their side. International Unions for Astro- 
nomy, Geodesy and Geophysics, Chemistry and 
Mathematics (this last no longer in existence) were 
formed ; and at the next General Assembly, in 
1922, for Physics, Scientific Radio, Geography and 
Biology. Some of these unions have functioned 


the Royal Societies of Gottingen and Leipzig, which | Well and have held important international con- 
had all been in the habit of meeting annually, the | ges8es and done important work ; others have done 


Royal Society (of London) undertook to approach 
a number of foreign academies with a view to the 
formation of an international association of aca- 
demies. As an independent institution, not subject 
to State control, as were so many of the academies, 
the Royal Society was in a very favourable position 
for opening such negotiations. As a result, the 
International Association of Academies was formed, 
which held five meetings in all, the sixth at St. 
Petersburg being cancelled owing to the outbreak of 
war in 1914. It never met again. 

These meetings were not limited to natural science, 


many of the academies being concerned both with | 
the scientific and the humanistic side of learning. | 


It is interesting that, as one result of this movement, . 
| congresses based on the same idea. There is grave 


and in order to represent Great Britain on the 
literary, philosophical and historical sides, the 
British Academy was formed and incorporated by 
Royal Charter in 1902. We of the Royal Society 
have always hoped that the British Academy will 
ultimately take the same place in national life, in 
respect of humanistic studies, as the Royal Society 
has long had in respect of “ natural knowledge.” 
There is need for such independent bodies of high 
standing and disinterested outlook, particularly 
when so many functions are being taken over, 
often quite suddenly and without anyone noticing, 
by the State. The Royal Society, in spite of its 
independence, has always, since its foundation in 
1662, had close relations with the Government, and 
it would take a small book to recount the many 
occasions on which its advice has been asked. It 
has recently been given still another privilege and 
duty, under the Lord President of the Council, in 
advising the War Cabinet on scientific matters 
through its President and Secretaries, who are 
members of the Scientific Advisory Committee. 
One hopes that in some form or other, this function, 
no less necessary in peace time, will continue after 
the war. Could not a similar provision be usefully 
made now for those complementary studies which 
the British Academy represents ? This is an inter- 
polation, not strictly relevant to the thesis of this 
address, but I feel it is of some importance. The 
reconstruction of Britain and of our international 











little. The ones that have worked best, e.g., 
Scientific Radio, are those which had a more 
practical international task to fulfil. 

These unions always had an official or semi- 
official flavour : official delegates, official hospitality, 
official finance, official business, have tended to put 
independent science into a somewhat subordinate 
position. Physiologists have held International 
Congresses for 50 years, and great value these have 
had, as we know who have taken part in them ; 
but physiologists have always insisted that they 
came as independent scientists, to meet, to hear and 
to discuss things with their colleagues ; not as repre- 
sentatives of some State institution or interest. 
Other scientific groups have held similar informal 


danger, as was found by the Physiological Congress 
meeting in Italy in 1932, and in the Soviet Union 
in 1935, of a congress being used as an opportunity 
for political propaganda: in 1938 this was alto- 
gether avoided by the tact and understanding of 
Swiss colleagues, as it had been avoided at meetings 
prior to 1932. Political considerations are hard 
enough to avoid anyhow, but they are much worse 
if a congress is not genuinely independent. 

Tn this country and in America, the great strength 
and the high position of the independent scientific 
societies make it easy for them to take charge of 
the proceedings of a congress, or of an enquiry cf 
international importance, without danger of State 
control—either in appearance or reality. But this 
is not so easy, indeed, it has been impossible in 
recent years, in many countries. In order to preserve 
the integrity of science in our own country, it is 
very important that those strong independent 
scientific bodies should be maintained: and for the 
sake of international scientific relations it is desirable 
that in other countries also, so far as we can influence 
them, the domination of the State over science should 
be tempered by public appreciation of the part played 
by independent scientific agencies and institutions. 

In some form or other, not, one may hope, exactly 
in their present form, these international unions 
must be started up again some day. This time, at 
any rate, we shall not be prevented from following 





our better judgment, by the i igence of French 
colleagues : though it may be enough for us 
this time to take a detached view. My own feeling 
is that in this matter we should rely, as far as 
possible, upon the help and advice of our American 
scientific friends. Their views about science, for its 
own sake and in relation to the State, are much the 
same as ours, and they (at present at least) are 
farther from the battle. I know they would regard 
it as a sacred trust of friendship to bear a large part 
of the burden of starting off again the international 
co-operation in scientific endeavour which was so 
unhappily ended by the events of the last years. 

In America, as in Britain, science is largely 
independent of the State. There, as here, great 
scientific organisations work under Government 
auspices ; there, far more than here, the great cor- 
porations maintain their research departments ; 
there, as here, free universities and free endowments 
are engaged in promoting the advance of scientific 
knowledge ; there, as here, free and independent 
science is able to co-operate with the scientific 
agencies of government and industry, to the great 
advantage of all. There is a high idealism in America 
about international co-operation in the field of 
science and learning, and a very great regard for 
British science and British scientists. If the war 
goes ultimately as we expect, in the downfall of 
dictatorship and tyranny, it will be our job to start 
off again, on broader and better lines, the complex 
system of international scientific co-operation ; and 
in starting it off I am sure that we shall be able to 
call for the help and co-operation, without stint or 
limit, of our scientific friends in America. 

I have spoken several times of the necessity of 
guarding the independence, the spiritual integrity 
of science. In many countries to-day, science is 
wholly subservient to the State ; its soul is not its 
own. I do not deny for a moment the importance, 
indeed the necessity, of scientific organisations 
within the framework of government, or of liberal 
support by the State of scientific research. One 
can only welcome such recognition by the public 
of the importance of scientific knowledge and scien- 
tific discovery—and ask for more. There are 
several things, however, which one may fear. 
Firstly, the condition of stagration and complacency 
which tends to develop in any scientific department 
or establishment which is cut off from outside 
criticism or ideas: we have far too many examples 
of this already, formidable examples, and if we are 
not careful they will multiply ; the reduction of 
science to official routine can be a real menace. 
Secondly, the danger that science will be planned by 
administrators in offices instead of by young men 
with their sleeves rolled up, in laboratories or work- 
shops. Thirdly, the disadvantage of separating 
teaching from research, to the great loss of the next 
generation, who may miss the inspiration of seeing 
discovery going on in the places where they are 
taught. Fourthly, a decrease in the influence 
and prestige of those independent scientific bodies 
which play so large a part in the social and intellec- 
tual activity of the scientific community and provide 
the cross-connections between groups which might 
otherwise be isolated. Fifthly, the danger that 
he who pays the piper may call the tune, and that 
research may be required to be devoted primarily 
to objects which the politician, or the civil servant, 
regard for the moment as of national importance ; 
or even—as in Germany and the Soviet Union— 
to bolstering up theories which the official philosophy 
of the State prescribes. To avoid all these troubles, 
the independence and integrity of science must 
be carefully preserved ; in the universities, in the 
learned societies, in the various associations or 
institutions devoted to the advancement of know- 
ledge. 

(To be continued.) 








GOVERNMENT ROAD HAULAGE SCHEME.—The Govern- 
ment Road Haulage Scheme, which was originated by 
the Ministry of Transport on the basis of principles 
accepted by the Road Haulage Consultative Committee, 
was considered in the House of Commons on February 20. 
It was agreed that the basis of payment for vehicles on 
long-term charter to the Ministry of Transport under the 
scheme should be that the haulier is assured of the same 
net revenue per ton of pay load capacity as that which 
he earned in a standard year. 
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LABOUR NOTES. 


Drarts of the Orders for (1) the registration of P 


bs gps are men and women, and (2) the scheduling 
of on essential work were 
spre 


gs engaged 

tthe Consultative Committee of the 

bour and National Service at a meeting 
last week. The Consultative Committee, it will be 
recalled, comprises representatives of the British 
Employers’ Confederation and the General Council of 
the Trades Union Congress, with the Minister of Labour 
and National Service as chairman. Order (1), which 
is entitled ‘‘ The Registration for Employment Order,” 
requires the registration of persons from time to time 
as the Minister may, by public notice, or otherwise, 
determine. It applies to men and women, and allows 
the Minister the widest discretion in its enforcement, 
either by the specifying of areas or of age groups. It 
will, for example, be within the competence of the 
Minister to issue a comprehensive Order for the regis- 
tration of men and women of specified ages throughout 
the country, or, if he thinks fit, a restricted Order for 
the registration of a single age group of either 
sex in a given area. But although the Order is 
so framed, a single comprehensive Order will not 
be made. The Minister will by degrees, 
and also, probably, by areas, although he will have 
power to transfer labour from one part of the country 
to another and to grant travelling and maintenance 
allowances to transferred workpeople pending the 
payment of their first wages in the occupation to which 
the nm by age groups will begin 
with the young go upwards. It is expected that 
the youngest age group of women will be the twenties. 


Order (2) is entitled ““ The Essential Work (General 
Provisions) Order, 1941,” and provides for a register of 
undertakings engaged in essential work. All such 

undertakings must observe a fair wages clause, satisfy 
minimum welfare conditions, and train workpeople as 
required, The right of an employer to dismiss, except 
for serious misconduct, or with the permission of 
service Officer of the area, is taken away, and 
likewise the right of a workman to leave his employ- 
ment without the consent of the national service officer. 
A week's notice of dismissal or of leaving must be 
given, and there is a right of appeal to a local appeal 
board of three persons—one represen’ 





being to assure the piece-rate worker that the 
additional result of exertion on one day shall not 
prejudice him if, as a consequence, there should not be 
@ full day’s work on another day. These guarantees, 
cantan aatenieninad to be undergoing redrafting. 


The Minister of Labour and National Service an- 





the grant will be 2a, 6d., and it ‘be payable at 
ping f the first week in the new pn mg 
not for any subsequent week. 





Engineering Trades Joint Council for Govern- 
ume Employers one considered at a recent meeting the 
claim of operatives for an increase of 
wages. The ofa! side ontered, and the trade union 
side accepted, an increase to the national bonus similar 
to that awarded by the National Arbitration Tribunal 
to engineering workers generally, viz., 3s. 6d. a week. 


a ay meng 9 compet =m, See 
agreed to increase the w 





a oe the Council are the 
National Union of General ~— Municipal Workers, 
the Transport and General Workers’ Union, and the 
Enginemen and Firemen’s Union. 





A deputation from the General Council of the Trades 


Union C which visited the Home Office last 
week, that a need existed for a complete overhaul 
of the Workmen’s Compensation Acts. Mr. Peake, 


the Under-Secretary, who replied, said that anything 
in the nature of a comprehensive re-organisation of 
workmen’s compensation must await the end of the 
war. The deputation strongly commented, it is 
stated, on the absence of a re from the Ro; 

Commission and the failure of nm to give 


rkers 
“worker by a. abit plus 


anomalies remained to be dealt with. The absence of 
ro for the treatment and rehabilitation 
of injured workmen was also commented upon. Careful 
consideration, Mr. Peake stated, would be given to the 
views expressed by the deputation. 


The latest Trade aoa of the United Patternmakers’ 
Association states that not since 1918 have there been 
fewer unemployed members. The for 1940 
when they were published, would show, Mr. Findlay, 
the secretary, says, the “ lowest a¥erage since 
the tragic years 1915-18.” In January this year, there 
were 63 unemployed members, a reduction of 20 as 
compared with the previous month. The number in 
receipt of sick it decreased from 270 to 254 and 
the number of are members increased from 
672 to 676. The total membership is now 12,680. 








Alluding to the fact that under the new Orders the 
Minister of Labour and National Service will have the 
power to transfer men from non-essential work to work 
in the new munition factories that are coming into 
existence, the writer of the editorial notes in the February 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, says :—‘‘ There will, no 
doubt, be all sorts of objections raised and we shall 
hear the cry that this is conscription of labour; but 
as long as are 0 
trade-union rates and conditions—an assurance has 
already been given in this respect by Mr. Bevin and, 
knowing his record, we need not have any doubts on 
that score—there is little that can reasonably be 
argued in opposition to the steps which the Minister is 
now taking. An element of compulsion is there without 
any mistake, although the setting-up of tribunals will 
give some protectien against arbitrary decisions, but 
this is a total war and we cannot escape its implications. 
The restrictions, however, are not confined and do not 
apply only to the worker. Managers can be displaced 
fied: ath anthan a chte ene taemscaliiorenmmioanes 
Men will neither be able to leave their em ent 
without permission or at least without the 
Minister of Labour that there are reasons of 
national interest for doing so, nor will employers be 
able to dismiss them at leisure.” 


In order to provide accommodation and training | . 1. 
facilities for men called up in pursuance of the Canadian 
National Resources Mobilisation Act, the construction 
of a large number of buildings at each of the training 
centres became urgently necessary. To meet this 
requirement, an Order in Council was issued provi 
that the working hours of the employed on su 
construction should not be subject to “ the limitations 
set out in paragraph (5), subsection (1) of Section 3 of 
the Fair Wages and Hours of Labour Act, 1934.” The 
paragraph affected, which was thus made inapplicable 
provides that “the working hours of persons while 
so employed shall not exceed 8 hours per day nor 
44 hours per week except in such special cases as the 
Governor in Council may otherwise provide or except 
in cases of emergency approved by the Minister.” 


The new Cuban Constitution, which came into force 
on October 10 last year, provides, a other 
things, that the maximum working week s consist 
of 44 hours, to be remunerated at the rate due for 
48hours. In pursuance of that provision, a Presidential 
Decree was issued on November 9, last year, la 
down the following rules:—The maximum She 
week of 44 hours is to be regarded as equivalent to a 
week of 48 hours in the case of work that is not of an 
intermittent character. The wages due for 48 hours 
are to be paid for the reduced working week of 44 hours, 
except in the case of industries which are obliged to 
ca on their work without interruption, pending 
the adoption of special legislation. 


Workers who have worked for less than 44 hours 
in the week are to be paid the amount of wages due 
for the uninterrupted work that they have performed | o 
a sum proportionate to the amount to which 
they would have been entitled if they had worked a 
full 44-hour week, in the following cases :—({a) Where 
the ing concerned, without indicating a 
reasonable cause such as a fall in the consumption of 
its products or in the utilisation of its services, fixes 
time-tables the week below 44 hours ; 
(6) where an employer, in order to evade fulfilment of 
his o ions, reduces by whatever means or in what- 
soever form, the number of hours of work which he 
would normally have utilised, even though at the same 
time he increases the number of workers aioe b... 
employs, or where a worker in permanent em 
fails to work the full weekly maximum of 44 hours “4s 
causes outside his own control ; (c) where in a particular 
industry production to full capacity can be carried out 
in less than the maximum working week while other 








THE SOCIETY OF 
NAVAL ARCHITECTS AND MARINE 
ENGINEERS, NEW YORK. 


(Concluded from page 155.) 


WE conclude below the abstracts of. wry 
at the annual meeting of the Society of Naval sedauens 
and Marine Engineers, New York, on November 14 
and 15, 1940. 


MEASUREMENT OF SHarr TorQve. 


A new type of power-torque meter developed at the 
United States Naval Research Laboratory, Washington, 
was described by Dr. Wayne C. Hall in "the 11th of the 
papers presented at the meeting. The determination 
of shaft horse-power by means of torque measurements, 
Dr. Wayne premised, was subject to many errors, 
especially at low speeds of revolution. Shaft torque 
varied with shaft speed approximately in the ratio 
T = K (r.p.m.)", K_ being a constant, and » having a 
value of about 2-5. This meant that, at slow speeds, 
the torque was very small compared with the full 
torque. In order to obtain accurate power measure- 
ments, therefore, something more than a simple torsion- 
meter was required. The apparatus developed at the 
Laboratory to overcome this difficulty made use of the 
electrical micrometer valve described by Dr. Ross Gunn 
in the Journal of Applied Mechanics, vol. 7, page 49 
(1940). This device consisted of a vacuum tube with a 
hot cathode, which was surrounded by a space charge 
of electrons, and two insulated anodes to which electrical 
connections could be made. These anodes or plates 
were mounted on a movable arm, the position of which, 
relative to the cathode, could be adjusted from outside. 
Normally, the two plates were on each side of the 
cathode and equidistant from it, but any movement 
of the arm displaced one plate towards the cathode 
and the other away from it, by equal amounts. There 
was 4 variable resistance between each plate and the 
cathode, measurement of the change in resistance 
being made in a Wheatstone bridge. In using this 
device to measure shaft torque, the valve was so 
mounted on the shaft that the twist displaced the end 
of the movable arm. The necessary electrical connec- 
tions were made through slip aoe ches on the shaft. When 
the shaft transmitted a torque, the plate resistances 

altered, the bridge became unbalanced, and a 
carson’ Qutiedin the uniter plhesdie tite bridgedlegenel, 
which was strictly Sener a the torque. For 
testing purposes, the new type of power-torque meter 
‘nin: Gobanted dn w-ahalt Wikia: tiies daialed:4: wheter 
of the Ford type, which had been calibrated inde- 
asent It was found that the measurements 

the two meters agreed within 3 per cent. 

The new type of meter, the author stated in conclu- 

possessed certain notable advantages. The 
pew could be expanded for either torque or power 
measurements to the extent of 20 to 1 for low-scale 
measurements. Both forward and astern readings 
could be taken of either torque or power. Instantaneous 
values were obtained which, in reason of the inertia 
of the moving system of the current meter, were 
averaged over several revolutions of the shaft. Finally, 
a considers ble advantage was due to the relative steedi- 
ness of the meter indications, since, for a given throttle 
opening, the power output remained approximately 
constant, even though the speed and torque varied in 
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EnGrIvEERiIne Features oF THE MARITIME 
Commission’s PRoGRAMME. 


Mr. J. E. Schmeltzer, chief engineer of the United 
States Maritime Commission, presented a paper in 
which he outlined the principal engineering features 
of the Commission’s programme of merchant-shi 
construction. A summary of the e itse 
was given in our abstract of the Prat en, wey Wore 
Emory 8. Land, which a on 154, ante. 
The steam plants fitted in C-1, C-2 and C-3 classes 
caty te ships, stated Mr. Schmeltzer, were fundamen- 
ll same, except in horse-power, and consisted of 
two for = boilers of either the sectional-header 
or the two-drum type, with air preheaters or econo- 
misers ; or, in other cases, with air heaters and 
and with water-cooled furnaces. The 
gave an overall boiler efficiency of 88 per cent. 
at man load, with a feed temperature of 318 deg F. 
The fans were motor driven, and com- 
bustion was automatically controlled. Steam was 
gernsed st © Haagen 6 yes 750 deg. F. 
turbines were of the cross-compound double- 
reduction type. For the auxiliaries, motor- 
driven cen prnen ‘were wba 00 Sis 20, p a 
Two auxiliary tur’ nerators supp: 
Trogon at The 8S. Challenge was the first 
of the Commission’s steam-propelled ships to go into 
service, and her established what was 








evidence to that body with the result that many 





industries in identical conditions work the full week. 


performance 
belloved to be @ wosld maned for a ship of har type, the 
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fuel consumption on trial being about 0-575 lb. per 
hour for all purposes, 

In those ships which were fitted with direct-connected 
Diesel engines, the main propelling engine was of the 
four-cylinder two-cycle directh ly reversible type, the 
cylinders having a bore of 32 in. and a combined stroke 
of 95 in. Auxiliary power was supplied by 275-kW 
Diesel-driven generators, and steam for heating by a 
waste-heat boiler which could be fired alternatively 
by oil. The other design of motorship developed by 
the Commission employed either two or four two-cycle 
main engines, driving the propeller through reduction 
gearing and using either hydraulic or electromagnetic 
slip couplings. The other features of these ships— 
auxiliaries, deck machinery, etc.—were substantially 
the same as in the steamers For the 41,000-ton liners 
of the P-4-P design, the specification provided for two 
sets of turbines, driving twin screws through double- 
reduction gearing and arranged in separate engine 
rooms. Each set would have a normal output of 29,000 
and a maximum of 44,000 shaft horse-power, the vessels 
being designed for conversion to airoraft-carriers in 
time of war. The turbines would operate on a reheat 
regenerative cycle, taking steam at 1,200 Ib. per square 
inch and 750 deg. F. The four 1,000-kW turbo- 
generators would use steam at the same pressure and 
temperature. 

An experimental vessel of 8,000 shaft horse-power 
was under construction, to be fitted with a main power 
plant of the same fundamental design as that proposed 
for the P-4-P type of ship. Two steam generators 
would supply steam at 1,235 lb. per square inch and 
750 deg. . and would be automatically controlled. 
These boilers would be of the three-drum type, with 
air heater, economiser, and convection superheater 
and reheater. All auxiliaries would be motor driven, 
except for a —. turbo-feed pump, current being 
supplied by 350-kW generators, driven by four- 
stage impulse turbines. At sea, these turbines are 
to take steam at 230 lb. per square inch absolute, tapped 
from the intermediate-turbine inlet ; in port, they will 
use steam at 1,200 Ib. per square inch. It is expected 
that this experimental vessel will attain a fuel-oil 
consumption, for all purposes, of 0-5 Ib. per shaft 
horse-power per hour. 


Mercury Borer ror Sure Prorvtsion. 


The concluding paper of the session was presented by 
Mr. W. L. R. Emmet (honorary vice-president). It 
was entitled “‘ A Mercury-Propelled Cargo Ship,” and 
discussed the possibility of applying the Emmet 
mercury-vapour boiler to ship i 
stated the author, this had not 
an installation had been . several years before, 
by the Sun Shipbuilding Company, in conjunction with 
the General Electric Company. The Sun Oil Company, 
an allied concern, had used these boilers in oil distilla- 
tion, and their favourable experience the 
marine . As a result of his experimental 
work, a boiler suitable for ship’s use was develo 
about three years ago. The process had —_— = 
fitness for marine purposes. In nine years’ operation, 
the mercury installation at Hartford power station 
had given no trouble whatever. The marine plant 
contemplated was one suitable for a vessel of 9,000 h.p., 
of a type adopted by the Maritime Commission. Power 
would be delive to the single propeller by two 
turbines, one driven by mercury vapour and the 
other by steam, and both driving through double- 
reduction gearing. The mercury turbine would run 
at about 1,200 r.p.m., and the steam turbine at about 
4,000 r.p.m. There would be two mercury boilers. On 
the basis of the efficiencies obtained at Hartford, it 
was considered that the fuel rate for all purposes 
would be about 0-443 Ib. of oil per horse-power per 
hour. The weight of the mercury equipment was 
calculated to be 484,000 Ib., com with a weight 
of 502,000 lb. for a steam-turbine plant of equivalent 
power. The author quoted a shipbuilder’s estimate 
that the reduction in cost of a mercury plant, suitable 
for a C-3 class steamer, would amount to some 56,000 
dols., which more than balanced the cost, at normal 
prices, of the mercury required—about 30,000 dols. 








CHICAGO UNDERGROUND RatLway.—In an article in 
the Compressed Air Magazine, Mr. C. H. Vivian describes 
the new Chicago “ subway,”’ which, it appears, is shortly 
to be opened. Initially, the system will consist of 7-7 
route miles of double-tube railway constituting the nucleus 
of a future comprehensive network. The new railway, 
however, will give immediate relief to the existing 
congested surface-transport facilities, and it is antici- 
pated that 100 million passengers will be-carried annually. 
Mr. Vivian states that the first underground railway 
built in the United States was that constructed in Boston 
in 1898, 35 years after the introduction of this system 
of transportation in London. New York’s first under- 


ground railway began to run in 1904, and the Philadel- 
phia system was opened in 1908. 


» | liquid fuel—experimental.” 
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MARINE ENGINEERING AND THE 
CLASSIFICATION OF SHIPS.* 


By Dr. 8. F. Dorgy, M.I.Mech.E. 
(Concluded from page 145.) 


Tue production of petroleum on a commercial basis 
commenced about the year 1859, and it was onl 
natural that, as the number of oil-carrying vesse 
increased, attention should be given to utilising oil as 
fuel in marine boilers. Various liquid hydrocarbons, 
such as “astatki,” heavy shale-oil, and creosote, 
having flash points of 260, 290 and 220 deg. F., respec- 
tively, were used in early experimental installations, 
but it was some years before oil could be satisfactorily 
burnt as a fuel. Russia was the first country to develop 
oil fuel for burning in the furnaces of marine boilers. 
About 1870, a number of vessels were built in the 
United Kingdom for the Caspian Sea trade, the boilers 
of which were fitted to burn either liquid fuel or wood. 
The fuel was sprayed on the ordinary firebars, and 
when wood was used the jet was taken out of the 
furnace. Attempts were made later to atomise the 
oil fuel by means of steam, and in 1885 the classed 
steamer Himalaya was utilised for experimenting with 
a steam-injection type of oil burner, using a heavy 
green oil made from gas tar. The oil was carried in 
barrels on deck. One of the Society’s surveyors 
attended the first voyage and reported that consider- 
able trouble was experienced in consequence of oil 
pipes and supply valves choking. Also, the steam 
pressure could not be maintained, even when all was 
working well, and in view of these and subsequent 
unsatisfactory results the installation was removed. 

Two years later, the 8.S. Charles Howard was fitted 
for burning oil fuel, which was carried in the double 
bottom forward of, and abaft, the machinery space. 
The oil was atomised by compressed air, obtained by 
means of an ordinary Westinghouse compressor 
receiving steam from a donkey boiler. Efficient means 
were not provided, however, to prevent danger arising 
from leakage, and the vessel’s class was expunged. 
The oil-fuel installation broke down on the first voyage 
and was removed. 

In 1890, the steamer Hilda was fitted tor burning oil 
fuel in the boilers in conjunction with coal. Improved 
types of steam-injection burners were introduced, 
and, in 1894, there followed one of the first oil-burning 
steamers engaged in continuous sea service, the Baku 
Standard, which was assigned the notation “ Burning 
This qualification was 
assigned to all oil-burning installations until 1902, 
each case being dealt with on its merits. Among the 
initial problems was the large amount of steam for the 
injection of thé fuel, which varied from 5 per cent. to 
10 per cent. of the total evaporation. This led to the 
incorporation in the Society's rules of a requirement 
regarding the provision of suitable means of making 
up the fresh water used for this Purpose, and probably 
gave an impetus to the fitting of evaporators on board 


ship. 

2 1902, as a result of extended experience, rules 
were prepared and adopted by the committee for the 
burning and carriage of liquid fuel, and at the same 
time the minimum flash point was reduced from 200 
deg. F. to 150 deg. F. 
spraying oil by pressure, generally termed mechanical 
atomisation, were develo which before long dis- 
placed both steam and air atomisation methods. It 
was not long before increasing demands were made 
for the supply of oil fuel with a low flash point, due to 
progress being made in the adoption of the petrol engine 
or and transport og age and about 1912, pro- 

ls were approved for the burning of this kind of 
uel, with a h point as low as 79 deg. F., in the 
boiler furnaces of a number of steamers. Special 
precautions were laid down by the Society, such as 
the fitting of oil-fuel transfer and oil-pressure pumps 
within a pump room separated from the machi 
space by gastight bulkheads extending from tank to 
to deck, and provision for both nat and mechani 
ventilation. In certain cases fires occurred in vessels, 
the fittings of which were not suitable for oil having a 
high flash point, and it was necessary to call the 
special attention of owners of vessels to the importance 
of using fuel of suitable quality. The burning of oil 
of low flash point, however, did not become general 
and soon fell into disuse. During the last war, con- 
sideration was given to the reduction of the flash point 
from 150 deg. F. to 100 deg. F., on account of the 


difficulty of obtaining a sufficient quantity of fuel oil | 


with the higher flash point. The pro Is were, 
however, not agreed to, and though modified proposals 
put forward to use oi] fuel with a flash point of not 





* The 13th Thomas Lowe Gray Lecture, entitled 
* Progress in Marine Engineering as Influenced by the 
Classification of Ships.” Delivered at the Institution of 
Mechanical Engineers, London, 8.W.1, on Friday, 
January 24,1941. Abridged. 





bout this time methods for | ¥ 


less than 130 deg. F., received very careful considera- 
tion, they were not approved in view of the increased 
risk of fires on vessels and in storage ashore. 

Economic rather than mechanical considerations 
delayed the adoption of oi] fuel burning for merchant 
steamers of other than passenger type. Considerable 
developments, however, took place after the war of 
1914-18, and the steady increase in the tonnage of 
steamers either originally fitted to burn oil fuel or 
subsequently converted for that purpose is clearly 
shown z. 22, opposite. The graph refers to 
vessels fitted with installations for burning oil in the 
furnaces of their boilers. It should not, however, be 
assumed that all such steamers are actually using oil, 
as a number of these installations can readily be 
replaced, on occasion, by coal-burning fittings when oil 
is unobtainable or when its cost, compared with coal, 
is such as to render its use unprofitable. 

Any historical survey of the growth of marine 
engineering would be incomplete without due acknow- 
ledgment of the valuable contributions made by the 
electrical engineer to this increasingly important branch 
of his activities. So far as is known, it was not until 
1879 that the first steamers were fitted with electric 
light. They were the Mendoza, owned by the Pacific 
Steam Navigation Company, and the City of Berlin, 
of the Inman Line. In the former ship the saloon was 
illuminated by two electric lamps, the power being 
generated by a Gramme dynamo, while in the latter 
vessel the whole of the passenger deck, including the 
saloon, was electrically illuminated, as also were the 
steerage quarters. ly advances were confined 
mainly to illumination and its use was accelerated by 
the advent of the oil tanker in the “ eighties,” in whic 
it quickly displaced the paraffin lamp with its attendant 
dangerous fire risks. It was therefore not long before 
attention was focused on this important new develop- 
ment, from a classification viewpoint. 

Although the use of the new illuminant was, for the 
most part, recognised as a great improvement on the 
older methods, its early application was not altogether 
free from troubles, and fires were not unknown on 
board vessels. This led, in 1890, to an appeal from 
the underwriters to surveyors, electrical engineers, and 
manufacturers for remarks and suggestions as to satis- 
factory methods of installation “so as to eliminate 
as far as practicable the risk of fire which at present 
appears to attend the use of the electric light.” In 
the same year, the Society's chief engineer surveyor 
visited and conferred with the leading firms interested 
in marine electrical installations. On the basis of the 
information so obtained, there were published in the 
following year the first regulations dealing with elec- 
trical installations on board ship. These were neces- 
sarily of a tentative nature, but in 1894 certain of 
the more important requirements were made com- 
pulsory. The rules remained in force, with minor 
amendments in 1904 and 1912, until 1916, when a 
Joint Committee was set up under the auspices of the 
Institution of Electrical Engineers with the object of 
securing uniformity of practice and a high standard 
of safety for marine installations. This committee 
included representatives of the Institution of Mechanical 
Engineers, Government Departments, Lloyd’s Register, 
insurance companies, and other interested parties, and 
per opp its report and recommendations in 1919, in 

hich year the Society issued amended rules based 
on thé findings of this Joint Committee. Since that 
time the regulations have frequently been amended, 
to keep in step with developments. 

With the rapid increase in the number of motor- 
ships, it was not long before marine engineers began 
to apply electricity to the driving of auxiliary machi- 
nery using oil engine-driven dynamos, thereby cutting 
out stand-by losses and effecting considerable saving 
of space. The advantages to be derived from this 
method have since received fuller appreciation, and 
to-day electrically-driven auxiliaries are a common- 
place, even in steamships. This dependence upon 
electricity for essential services led to the institution 
of the periodical survey of the electrical plant, and for 
some years now this has been a condition of continuity 
of the class with the survey of the propulsion machinery. 

During this period, developments had also been 
taking place in the field of electric propulsion. The 
earliest practical attempt was made in 1902 by John P. 
Holland, in his submarine Holland VIII, which was 
the forerunner of the first submarines of the British 
Navy. The first mercantile application was probably 
Nobel’s Wandal, of 1,150 tons, built in 1903 for service 
on the Caspian Sea and having three 120-h.p. direct- 
current motors. Since 1907, progress in electric pro- 
| pulsion has been gradual, both in the case of the 
turbo-electric and Diesel-electric systems. The former 
system has been adopted in large passenger vessels 
| built in this country and the United States, while the 
| latter type has been used for a few passenger vessels 
| built in recent years in Germany, and is particularly 
| favoured for smaller vessels, including tugs, ferries, 
cross-channel steamers, etc. A considerable number 
of electrically-propelled vessels have been classed since 
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; | 
1915, including five eo liners of over 20,000) 
tons each; and in 1 the first publi rules for 
electric i machinery, embodying all the 
Se Se ts for classification, were issued 
by the y- Details of vessels with electric drive | 
appearing in the Society’s Register Book at the dates 
named are given in Table II, below. 

The uses to which electricity is put on board ship 
to-day include wireless telegraphy and telephony, 
electrically-driven gyroscopic compasses and stabilisers, 
steering gear, direction finders, depth-sounding gear, 
ventilation, heating, lighting, passenger lifts, winches, 
ca windlasses, cooking and laundry apparatus, 
sob igueating welding plant (for repairs, etc.), 
pumps and oil separators, more recently, electro- 
magnetic slip couplings used in conjunction with twin 
heavy-oil engines and mechanical reduction gears. 

The first successful transportation of meat overseas 
was effected in 1877 by the small French steamer 
Frigorifique, which landed a cargo of beef from the 
Argentine in fair condition after a voyage of 110 days. 
The plant used was an ammonia-compression machine, 
but these early ammonia machines were not suitable 
for use at sea owing to the damage incurred through 
the of ammonia. About this time the cold-air 
machine was evolved in this country, and the first 
experimental installation, a Bell- an machine, 
was fitted on board the Anchor liner Circassia in 1879. 
In 1880 one of these machines was used in the classed 
steamer Strathleven, which brought home the first 
cargo of frozen meat from Australia, and this marked 


TaBLe Il.—Veasels with Electric Drive. 



































Turbo-Electric. | Diesel-Electric. Total. 
Register 

Book, | No. No. No. 

Date. of Gross of Gross ot Gross 
Ves- Tons. Ves- Tons. Ves- Tons. 
sels. sels. sels. 

1925-6 .. 21 84,562 15 25,742 36 110,304 
1927-8 .. 22 85,384 26 $1,516 45 136,900 
1929-30. . 24 171,150 % 88,317 60 259,467 
1931-2 .. 38 342,400 46 114,690 a4 457,090 
1933-4 .. 43 448,434 45 117,184 91 565,618 
1935-6 .. 42 480,236 57 121,261 99 601,497 
1937-8 .. 42 483,150 62 129,237 | 104 612,387 
1939-40. . 44 495,689 74 189.821 | 118 685 51) 





the economic beginning of the overseas frozen-meat 
trade. This cargo was quickly followed by others in 
vessels fitted with machines of the same type, or of 
Lightfoot or Haslam types. Eventually the cold-air 
machine, which had rendered faithful pioneer service, 
gave place to the more efficient vapour-com pression 
installation in which the refrigerant is in an enclosed 
circuit. It was about 1895 that marked progress 
was made in the transport of refrigerated cargoes. 
The values of individual cargoes grew so enormously 





either in granulated or in slab form, and 
silicate cotton is now confined mainly 


itions In 

ships’ holds, depth of the frames, beams, and 

bulkhead sifeners enforec « minimum depth of ina 
ically i 


but expensive, ly 
the 


insulators 
Among recent developments is 


use of carbon 
dioxide in meat and fruit chambers with the object of 
reducing the possibility of mould and bacteria develop- 
ing on long voyages. proportion of carbon dioxide 


found to give the best results is about 5 per cent. to 
6 per cent. for fruit and about 10 per cent. for meat. 
This has enabled chilled meat to be transported from 
Australia, and it is essential when employing this 
method to make the holds gastight to enable the 
desired concentration of carbon dioxide to be main- 
tained. The success of this develo t is an éxample 
of the close co-operation of the scientist and the prac- 
tical engineer. At the. present time, over 600 vessels 
hold the Society's Refrigerating Machinery Certificate, 
eae oe eee re ity of approximately 
100,000,000 cub. ft., while ity of the cold 
stores in the United Kingdom coming under peri 
inspection amounts to = pe oe ry y 
elding in industry made such rapid progress in 
recent years that it is apt to be considered a modern 
development. The ordinary form of welding wrought 
iron or steel by the hammer- or forge-welding process, 
and also the resist elding have been 
successfully applied for very many years. Nearly 


Fig.22. ’ 
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70 years ago it was the practice of a number of well- 





known firms, when making iron boilers, to weld the 


. - oan 
in 1919 plans for the first ship in which the butts, 
seams, and other connections were to be electrically 
welded were approved. For some years developments 
in the application of welding for structural purposes 
were somewhat slow, and it was not until about 1930, 
due to the improvements in the quality of elect 
and the experience obtained in the reliability of welding 
that marked occurred. In 1932, 


machinery plant subject to pressure, 
were also approved for welded engine 
entablatures. 

In 1934, as a result of considerable investigation and 
after obtaining the fullest information through demon- 
strations given by, and nal contacts made with, 
manufacturers both in this country and abroad, the 
Society’s rules for boilers and unfired vessels, 
such as air receivers, were revised, fusion-welding 
by the electric arc or oxy-acetylene process was no 
longer prohibited for plates in tension. At the same 
time, with the Society's increased activities in con- 
nection with non-marine work, it was found 
to legislate for the welding of 
for land purposes, and accordingly 
“ Tentative Requirements for Fusion-Welded 
Vessels intended for Land Purposes,” which were the 
first regulations of this nature to be published in this 
country and on the Continent. Since that date numerous 
welded pressure vessels, including boiler drums, steam 
containers, chemical reaction chambers, air receivers, 
high-pressure autoclaves, condensers, evaporators, and 
other pressure vessels forming part of oil refinery plant, 
refrigeration plant, etc., have been constructed under 
the supervision of the Society’s surveyors at home, on 
the Continent, and in the Americas. 

The extensive experience so in land work 


that any failure of the refrigerating plant occasioned longitudinal seams of the shell plates, and in 1874 gave added confidence in the reliability of fusion- 


heavy loss to the underwriters. The condition | 
maintenance of the refrigerating a 


and 


some special tests proved the efficiency of these welded 


welding and its suitability for marine purposes, and in 


pliances on|seams to be about 70 per cent. of the solid plate. | 1938 rules were issued for welded pressure vessels, 


board ship became, as a consequence, of vital importance. Following these investigations, Lloyd’s Register and applicable to marine installations. It is necessary to 


In 1898, as a result of urgent representations from ‘the Board of Trade approved boilers with the longi- TT. 


owners, underwriters, and shippers, the Committee of 
Lloyd’s Register, after due consultation with the 
ing manufacturers of refrigerating machinery and 
appliances, published the first rules for refrigerating 
appliances on board ship. These required t the 
machinery should be of approved construction, either 
duplex or in duplicate, and of sufficient power to ensure 
that in the event of the failure of one machine, or part 
of a duplex machine, the remaining machine would be 
capable of maintaining the necessary low temperature | 
in the cargo chambers > reasonable number of 
running hours per day. insulation was to be 
sound and of efficient construction, and adequate | 
amounts of spare gear, as set forth in special tables, | 
were recommended to be carried. Requirements for | 
periodical surveys were also detailed, including an 
examination at the loading port. Later, at the special 
request of owners, the Society’s Refrigerating Machi- 
nery Certificate was made available also to unclassed 
vessels, provided that their installations were submitted 
to survey and found to be in good order. New la- 
tions were introduced from time to time to 
abreast with developments, and in 1913 the Society’s 
activities were extended to include the periodical 
inspection of all cold stores on the approved list of 
the Institute of London Underwriters. In the following | 
= the annual inspection of insulated barges on the | 
iver Thames was also undertaken, at the request of 
the Port of London Authority. 


and ammonia installations, which are almost exclu- | 
sively adopted for large plants. Other —, nts in| 
use in marine installations include methyl chloride 
and Freon (i.e., dichloro-difluoro-methane). Progress | 
in the mechanical part of a marine refrigerating 
lation has been more rapid than in 


these pipes 
| heated by é 
cep series of special tests was carried out and subsequently 


processes employi 

Most engineers are familiar with the carbon-dioxide | arc. They were frst 
flanges and branches, and following su 
ments on the Continent, particularly i ‘ 
adopted by many important firms in this country 
about 1907 as a means of effecting repairs to those 
instal-: parts of marine boilers which were 
case of the! Since that time fusion-welding has 
-insulation. Charcoal has been displaced by cork, ' considerable extent in repair work, but has generally 


tudinal seams hammer-welded, and it is interesting to 
record that an iron boiler constructed in 1877, with 
shell plates 14, in. thick, having welded longitudinal 
seams and fitted in a eng hy was in use re 
original worki ° . per square inc 

nay ong 1b40, when the vessel was sunk by 
enemy action. When steel took the place of iron in 


that the welding of high-class vessels such 
and shells is a iali branch of 


as drums 
ind . The work is of such importance 


the welding 


that, so far as Lloyd’s Register of Shipping is con- 
cerned, this class of work can be accepted only provided 
the vessels are made by appro firms who have 


carried out a comprehensive series of tests to demon- 
strate the consistency and quality of their welding 


the manufacture of boilers, this practice of welding | work. There are now several oil tenkers, built in the 


longitudinal seams was discontinued. , 

So long ago as 1890, proposals were considered by 
the committee for the use of electric 
repairing crankshaft defects. Experiments were 
witnessed by the chief engineer surveyor, but the 
proposals were not approved, and even up to the present 
time repairs to shafcing by welding par have not 
been sanctioned. In 1892, Messrs. Lloyd and Lloyd, 
of Birmingham and Halesowen, submitted proposals 
for electrically welding all kinds of steam pi Tee- 
pieces, branch pipes, etc., also iron or steel on 
and fittings. The parts to be we were 
electric arcs and afterwards annealed. A 


approval was given for the use of steam pipes made 
with electrically-welded and branches, subject 
to an hydraulic test of 800 Ib. per square inch on 
completion. 

It was not until the opening of the present century 
that serious attention was given to fusion-welding 
oxy-acetylene and the electric 


experi- 
in Sweden, were 


in tension. 


welding for and working at steam pressures 
| per square inch and 750 deg. to 835 deg. F. superheat 


satisfactorily employed for welding | pel 





not 
been used to a 





United States and classed with Lloyd’s Register, fitted 
with water-tube boilers having fusion-welded drums, 
of 400 Ib. to 625 Ib. 


temperatures, while new liners recently completed in 
that country are fitted with water-tube boilers, each 
having three welded drums, the working pressure being 
500 Ib. per square inch and superheat temperature of 
750 deg. F. The first r liner in this country 
to be fitted with boilers having fusion-welded drums 
was ‘completed on the Tyne about a year ago. 

It can be claimed that, without welding, some cf the 
latest advances in steam generati t could never 
have been made. As example of this, mention might 
be made of the Loeffler and r high-pressure boilers, 
and the Velox steam generator, the main components 
of which involve a considerable t of welding. 
Reference should also be made to the Society's close 
association with important developments and progress 
made in recent in the adoption of welding as a 
substitute for casting in the framework of main pro-, 
ling and auxiliary machinery, such as bedplates 
and columns in oil i stator frames, armature 
hubs, and “spiders” in electrical machinery; also 
low-pressure turbine casings, gear cases, and gearwheel 

tres. 
“U occasion, it has been asserted that classification 
be beaks on F or that it tends to be unduly 
re dealing with these assertions 





conservative, but 
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one may inquire, if classification were abandoned by 
hp qualae Guginatsing tabeitey one tele, with obes 
Would the control of Govern- 


of safety would be set and closely similar interpretation 
placed upon ions—a desideratum which 


classification supplies. are: ne eo 
su i 
constitution, a classifieation eociety impartial. 


sd exit ax contro of th indy by 
ote ngs cmhn eS > The reseed of claeuitentien 
— that, if at times a brake is applied, 
such action is necessary to prevent the too precipi 
adoption of technical innovations and initially to 
obtain sufficient research, or alternatively, 
experience from other walks of engineering w the 
same of reliability is not essential and the 
results of failure are not so disastrous. In marine 
reliability is a sine qua non, and it is 


The canindons chachaiag et amp alte aidal 
those on land. caning oe der widely from 
some mechanical defect develops, the work can be 
stopped without endangering plant. Moreover, 
outside assistance in regard to material or labour 
ean readily be obtained. At sea, however, if the 
engines are stopped the vessel is at the mercy of the 
elements, and in bad weather, and especially on a lee 
shore, the whole vessel, the and the lives of the 
crew are endangered. It is this fact which dictates a 


Experience is gained through surveys carried out 
in shipyards, engineering works, steelworks, ports, and 
harbours all over the world, ther with accompanying 
ype pe <aaochy bellding apa wast chencbonss 

data and information. This i ion is invalu- 
able for the formulation of new rules, or amendment of 
existing rules ; it may be used to observe the success, 
One SOs on SUR as 
method of construction, to indicate the lines upon which 
the attention of research should be directed, or for 
estimating the possibilities of new materials or methods 
of workmanship ; it is of service in providing a bureau 
of advice and gui to owners and builders, and in a 
multitude of similar ways contributes to the dissemina- 
tion of information and the results of experience. 
Frequently, this information has been freely placed at 
the disposal of all interested parties in the form of 
technical and scientific papers read by members of the 
Society's staff before the leading technical institutions 
both in this country and abroad. Mention might be 
made of investigations of the strength of shafting and 

ing in its various aspects, including axial and 
torsional vibration, whirling and fatigue stresses under 
sea-going conditions, defects in marine engines and 
boilers, caustic cracking in riveted joints, the application 
of welding to boiler and engine construction, electric 
insulating materials, insulating materials for refrigera- 
tion work, spontaneous combustion of coal, and colla- 
boration in the work of important research committees 
dealing with both marine and land work. 

The importance of adopting, as a basis for rules, 
proven successful experience rather than purely 
theoretical considerations cannot be too strongly 
emphasised. It is for this reason that it is often found 
necessary to issue tentative requirements, more in the 
nature of r dations, during an experimental 
or transitional period, leaving the framing of more 
rigid requirements until such time as experience will 
have indicated possible points of weakness, undue 
severity, or perhaps the need for supplementary regu- 
lations. It must be the object of those responsible 
for the framing of rules to ensure that their field of 
application shall be as wide as possible, consistent with 
an adequate degree of constraint. Classification rules 
are not regarded as being sacrosanct by the authority 
issuing them ; these regulations are elastic in the sense 
that they exist only to ensure a proper degree of safety, 
and departures in detail are readily accepted, provided 
they can be reasonably considered as equivalent to the 
stated requirements of the rules. As an example of 
the manner in which the framing of rules based almost 
entirely on experience may often forestall the findings 
of theory, may be quoted the Society's formule for 
the sizes of shafting for steam reciprocating engines. 
Although, at the time of their inception, there was no 
knowledge of torsional oscillations, it is found that for 
average vessels, having such machinery fitted amid- 
ships, a reduction of about 10 per cent. in shaft sizes 
would, in most cases, run into critical speeds of impor- 
tant degree. Ever since the introduction of machinery 
surveys, owners have realised the value of classification 
societies’ advice, also in matters not directly covered by 
the rules, based as it is on the wide experience of the 
surveyors. Engineers have also been fully aware 
of the advantage accruing from a ready co-operation | G 
with surveyors in matters relating to design, manufac- 
ture, ete. This aspect of the work of the classification 
society constitutes one of the most important means 
of contributing to marine engineering progress. 
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529,783. Controller for Variable-Pitch Airscrews. 
Blackburn Aircraft, Limited, of Brough, and E. Johnson, 
of Kirkella. i May 26, 1939.—The controller 
is for use with variable-pitch airscrews of the type in 
which a governor for determining the blade pitch is 
controlled by a spring having a sliding abutment plunger 
operated by the pilot. The governor is of known type, 
having a controlling spring 10, displaceable plunger 12, 
and hydraulic valve 13, controlling the pitch of the 
blades in such a way as to maintain the engine speed 
constant. The plunger 12 is movable into three distinct 
positions, corresponding, respectively, to 2,400 r.p.m., 
2,650 r.p.m., and the take-off engine speed, the valve 13 
responding, under the control of the governor weights, 
to set the blades to the correct pitch. The setting of 


Fig.1. 


the plunger is controlled by an electric motor 14, which 
drives a shaft carrying a contro] drum 21 and a second 
shaft which carries a toothed quadrant 25 (Fig. 2) 
meshing with rack teeth on the plunger 12. The control 
drum 21 carries five slip rings A, B, C, D, E, three of 
which are each interrupted by two gaps, the gaps being 
staggered. The rings D and E are continuous. The 
brushes for the rings A, B, C are connected to the con- 
tacts of a rotary selector switch S, the contact arm of 
which is connected to one pole of a battery. The other 
pole of the battery is cted to the ar of the 
motor 14. The brush for the ring D is connected to the 
forward series field winding of the motor and the brush 
for the ring E is connected through the reverse field 
winding. To adjust the pitch of the propeller the pilot 
moves the arm of the selector switch to the appropriate 
position. The motor runs until the brush in the parti- 
cular circuit selected eomes opposite a gap in ite slip 
ring, whereupon the motor stops, the plunger 12 being 
moved meanwhile by the toothed quadrant 25. In 
multi-engine machines where it is desirable to synchronise 
accurately the engine revolutions, “ inching” controls 
are provided consisting of inching buttons I, I’, which 
can be closed to bridge the gap in the interrupted slip 
ring during the period fér which the button is pressed. 
(Accepted Ni ber 28, 1940.) 
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529,905. Protective Relay for Polyphase Circuits. 
A. Reyroile and Company, Limited, of Hebburn-on-Tyne, 
H. Leyburn, of Newoastle-upon-Tyne, J. A. W. Mills, of 
on Re A SS ee en ee ee 
. G. Smail, of Muswell Hill, N.10. (3 Figs.) May 4, 
1939. —The relay is designed to respond to lack of 
balance between the currents or voltages of the several 
phases of a polyphase circuit. In the relay shown, the 
magnetic systems for producing the operating torque 





and the restraining torque are separate, The operating 
terque is produced by three separate similar electro- 


cif 


magnitudes of the several phase currents. 
the disc is such that the veetor relatio 


is a cylinder D, constituting the 
motor. The stator of this motor co 
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similar coils, each energised by one of the phase currente. 
Each of these coils is connected in series with the corre- 
sponding shaded pole magnet A in such manner that 
the torques are in opposition for positive phase sequence, 
The spindle carries contacts F in the trip circuit of the 
min circuit breaker N. When unbalanced conditions 
arise in the circuit being protected, the positive phase 
sequence is modified by the super-position of negative 
and zero phase sequences, thus disturbing the balance 
between the operating and restraining torques and 
causing the operation of the relay. The proportion 
between the restraining and operating torques can be 
varied by modification of the dimensions of the several 
parts. Thus, by making the restraining torque under 
balanced conditions exceed the operating torque by a 
given proportion, it is possible to make the operating 
current of the relay a more or less constant percentage 
of the positive phase sequence current. Alternatively, 
by making the operating torque slightly exceed the 
electrica] restraining torque under balanced conditions, 
and employing a restraining spring, the relay may be 
given a balanced overload characteristic. (Accepted 
December 2, 1940.) 


MOTOR VEHICLES. 


527,052. Battery-Driven Electric Van. Associated 
Electric Vehicle Manufacturers, Limited, of London, and 
C. E. Jones, of Birmingham. (4 Figs.) March 36, 1939.— 
The invention is an arrangement of the chassis to afford 
greater accommodation for the batteries without in- 
creasing the width of the vehicle. The longitudinal side 
channels 5 of the chassis are straight in elevation, but 
are cranked inwards at 9 between the front and rear 
axles, the webs of the channels being vertical. Two 
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transverse channels 11 and 12 with their webs vertical 
and back to back, connect the parts 9 of the longitudinals 
5, to which they are secured by gusset plates 15. Each 
gusset plate is shaped as a trapezium with its front and 
back edges at right angles to the centre line of the chassis. 
The battery boxes 16 are constructed in the usual manner 
from wood reinforced by horizontal angle irons at the 
ends which rest on the projecting ends of the channels 
ll and 12. Straps are connected to the angles and pass 
under the boxes. The angle irons are provided with 
brackets which hook over the transverse channels 11 
and 12 and hold the battery box firmly against fore-and- 
aft movement during running, and the transverse chan- 
nels carry upstanding brackets at their ends which engage 
the ends of the angle irons and so prevent any lateral 
movement of the boxes. This method of cranking the 
chaasis longitudinals is cheaper than downward cranking, 
which was necessarily considerable owing to the height 
of the batteries. (Accepted October 1, 1940.) 








